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(57) [SMI 

[11] WiMfe^aica^HT*^, L^k/^tt, 
^■-T^mm (II) *»b*S*l5?&Ji«r3MJBLfci» 



( 2 ) 

1 

[!#**« 1 1 ^tt^Ky -r^flfflg 
(I) ^f&W^HSfcttWBfc, 7^°y7xr^yx- 

^-rvi^Wflg (II) faht£%> #^-38?&JB SrffJS LfciK 

[«*«2] «tt7Ky7a:^V^3i-^5R»» (I 
I) ^*SJiriW«SM43fc &#JSr£*r Lfc fc OTfc Sft 

[W#*S3] 3Ett#y 7*=^^-^W3R»flB (I 10 

i) wmrm^mmm^^ Ltch(D^h ^m>kmi^ 

I) ^^SjaSOJ?*^ 1 0 0 — 3 5 0 tfm-eS>5fi»3fcJS 

(i) assKy 7x=i/yx-f^Mffi3 5-7 sit 

[fit*qi6] ^tt#y ^mnu^oi— r/v^jjg 20 
(I) SSf&JptfS^ffixKy ^^^U-^^yV^JJg 
(I) fc»fc#J8:8SJnU fffflS^tTi^h/ct)^ 
7?feoT, lSJIJ^l-Smm, 1 ftlS^fg-*^ 3 ^ 
2 0fg, irMl^O. 0 5 — 0. 9mm, afistSHS*;* 5 
6 0%£A_b(7?3Ett^y ^^^U^-^^WIB^v- 

t»**7] *tt#y 7x^U7x^f/^tt 

(i) %?SScojtffi*fc^p}ffi^ N *y7x^uyx- 
r;i/I»il-l 0ii%Mt5Itt#y7x^i/y 30 
^— ^/WR*HIB (II) a>fe&5#»fcJi&«JlLfcl#c 

ixfc g ft*rtS#ffl» 0 
[ff*JS8] ;Ky7xxi,yx^f;^« (II) # 
»«*l*3fc ft^ij Sr^** L fc -e * 3 7 

lw*3S9] /^y ui^-Tvi^flMi (in # 
s *m mm ^ttttoT$>^ 7 * tc « 8 

[ff*JJU 0] 3Ett*Ky 7i^uyx- 7VWR«fJ!g 40 

(I) ^xjfy y^xiU^m^ f/^»J!g3 5- 7 5ft 

[ff*^Il 1] ^LfcCO^cO^tt/Ky ^^UV^' 
— TVl^Uffig (I) ^gCOi¥^^ 1 . 5-1 Omm, 
38*&fi£*J& s 5-5 0f, 0 . 0 7 — 2. 0 m 

m. 3jfiS£*}&^S6 0%JW_h^*>^>ff*3g7, 8, 9* 

fcliio IB«o g l$rtS#ffl«fc 
[f#*gu 2] ^tt#y 7x=^yx-r;« 
(I) »f&*o>}-B^*fc^f&»fcf)|JiUfclft»?& 50 



0-193519 

2 

If JI h §r 2 £ LTx. ibfrlfc § 

t ^mmt-t z>m^7 s 8, 9, io*fc^iiiB* 

[0 0 0 1 ] 

[0 0 0 2] 

[ 0 0 0 3] L^L&^b, tufagt!]*^^, £<fc 
g»*^#fflF*3SWS:ffiffl U iSSfitftB^re* h Ufcff 

[0 0 0 4] d^5ffijHSr#P«ft:-r5fc«>fc % ilf^^ 
9 i: ^ 9 * ^ y £ O^Wfl-^rSM g ft* 

[0 0 0 5] L*^U -<^ffic¥Wf4^^fel\ Biftt 

5 x ^tirvN^fcfeicy^^^ ^ a^ t> ^ 
[0006] wmti^e^^^tb, La^t«*-cy ^ 

sw^i^i^yx-f^ (ppe) ^mm^m 

(li¥4- 1 1 6 2^$K) $tbTV^ 

[ 0 0 0 7 ] 

h X fc m» <7) U >jt ft fc t~ ^ « ^ ^ T? h 
19, *e>^C*3fc^l^!li:S4^TV^5o fctx.fi. MIS 



3 

^m^xinmt vxm^^< h<DT*t±t£\,\ jf.%m^<D 

[0 0 0 8 ] *MPJ3fi, a^S^ifcfcifc*, e»*fe, Ifr 



10 



[0 0 0 9] 

^^tt, fSM^ mwm^ rrfitt, a* hwt 20 

[0010] t^fe, **KH:, «xKy:7^u^ 
^-r/^ii (i) ^^ilcoit ffi^^^Sffi^, *°y 

81) ^tt^ttt^y 7x^i/yx^WWl (Ii) 
fa h 5 ^3Sft« Sr«« L fc g n«:^l gtfAmftfM v- 

(in '^mmmmmmic^M^^ t a 
i ib*^ g »*rts*tffl»?eiaji^- h 

2) , ^tt^y y ^- U >^-y~;UMmm (II) #«fe2 

y ^^^i/v^— tvW£«1B (ii) **JSJlol|CS*si 

00-35 o umxhztmmimmtD&m^mwm 
mmmm^-b (w*«4) > »*°y 7x=i/yx- 

yvv^flMB (i) #^°y i/yx-r^i)]g3 5 
y ^^u^^/i^tffll (I) fc*ja#JSrtfefluu, 

5mm, l«W3-2 0§, t;H^0. 0 5 
— 0 . 9 mm, iS^iS*^ 6 0 %£Ui<£>3Effe3K V 7 * 

^u>^-^7^mm3m^-hxh^tmmi, 2, 

(l) S^JP<7>tfK*fcttWBfci, #y:7^ 
tv^WUB 1 - 1 0%Mt5»^y ^^xi 
tv^UMB (ID d^*5^j&HSra«Lfcl»c|8?a 50 



30 



40 



3 ) «MSB¥ 10- 193519 



itt*rtSg#/B/*j#ft 7 ) , /K y 7^x1/ >^ 

—TVW^Jjg (ID *»»Jl^iHflff»tt3feA«IS:-g'^rL 

ic. t <zrc*> 7 ib«^ g m wmwm^m m 

**8) , #y7x^l/yx^;^B (ID #38t& 
W^ISffl Ufc t> & 5 »*« 7 4 tt 8 IB* 

^e»*rt^*tffl^fls: (ff*xg9) , ^tt^y^^xi 

l^Vrn— TVl^WJB (I) &tf])7=.~ls>'zrL—T/U% i 
5-7 5%-S-*Lfct^-t?fc5BI*5l7, 84& 
W:9lE«oa»*rt«ttffl^fl: 1 0) , 

bfcO^O^tt^y 7xx U^-vvV^i|#JJg (I) « 
iSJf<£>J*£i&5 1. 5— 10 mm, f^W5-50 
fff, irMl^O. 0 7 — 2. 0 mm, |itW60 
%Jm±TS>5ff*:3S7 N 8, 9 4fclll 0fB*c<£>gI!j* 

i) , *5ii;«tt*y7x= 

T^mmm (i) 5sjaJiojtB5^*i-*«j&Ji 

SrflS Ufc 1 ZfeHSf&WJl^— h 2 Jfe^JS § i£T/£^ L 
Srt«fcEIt5r tSr#«ti-5IS*JS7, 8, 9, 
2) fcBBi-So 

[001 1 ] 

is— htt. »*D7xxi/yx-r;i/ (PPE) ^ftf 

flg (i) (i*55^ji) ojmafcttpfB^ * 

ttPPElfi (II) ^?aiS:MtT45 lZfe«J& 
[0 0 12] ttPPElffll ( I ) ^fSJf gitjjfC 

^t* ppe ^mm fa h Mf& $ tix v n § tc » , ffMtt 

(fcfcL, fi!t»^»iStS*t5iHftttli»< ) *3 

[0013] aettp p E^tug ( i ) 3Sfaw«r?K^E-rs 

J;t/PPEl»»/>4< l«i»*t^ft:4fcfl 
/Ky ^^^V^»JJgt*jE^i-5^i:fcJ;oTaEi4Srfi : 
*ofcfcco-e*)t>, fci:x.fi, PPE^^aiir^y 
^>^fi (PS^»)Jg) ^(7)^«-fl|, PPE« 

(KT, PPE-St#I^*tv>5) > S^fi^f*^ 



t PPEMl^: P S^WaBiroa^**^*)^ 
6 0 rttP>(0 5^>t?tt> PPEMiiPS^il^^ 
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5 

[0 0 14] «PPEMf (I) -cfcsa-^wjg^ 
SSttS PPESMSJJgfc P S%kffimk<Dp&&±XfP PE 
~ S t *fi-gH*fc*3W-5P PE^SMgi*^;^** 

5-7 5%, $ ib iCf3; 3 5-6 0%, 

8%CL*f LT, P S^«4fcfj:P P E«M^^ 

ii-Zc^-^l-^^^itot^^ 2 5 — 65%, $ b kite 4 

0 — 6 5%, < |Cte4 2 — 6 2%*S*f4 LV\ PPE 10 

-S t#*^#*PPE*»llB*3j;t^PS5R»lllB<o^* 

< it l«tfi^LT^ttPPE5R«»llBSr5Sff»)V 1k 

t>, PPEMil^ft (KT> PPE^it>v>5) 

^«tflg iPPE-St ^«f)|g iPPE-S t ^fi^f* ^ 
(^il^*, P P E ™ S t ftfi^f* ^PS 5R«fJJg t com& 
PPE3M»flgi:PPE-S tfti^ft:tPS»il 

i:oj!S^t*3V^Tfc> PPE^^fi/y^i^) 

SiJ^teWfStlUCT&^o P PE^(Dffiffli^ 3 5 20 

[0 0 15] SuFSP PE^fli LTte, fct^Lfi^i; 
(2, 6-v ; ^f/V7x^^y-i ) 4™^i— yvv) , 

sKy (2-^f/V-6-xf/V7x^V'y-l ) 4-^ 
— , sKD (2, 6 -v^cn^/W^^^ 77- 1 , 4 

77-1, 4-cn— tvI") s (2-^^~/W-6 
-n-7^/V7x^77- 1 s 4 rv7) , 30 

( 2 — ^ ^JV- 6 - T 7 p/V7x^l/y- 1 , 4 - Ji— 7^ 

/i/) , rKy (2-^f/i'-6-^DA7x-^y-i, 

4— ex.— ^r)V) s 7^y (2 — m^-yw— 6 — 9 n;V7x^ 
l/^-l, 4 -a:— -r/v) ?S^Sfctf ?>tl/5o ^tbtte 

WilreJlj v t J: < , 2 fiR..h^ffi^;b^Tffl ^tt 
jzv\ rtt&oo5 ^^te^y (2, 6-7^^:7^^ 

te, ^ny^Tc^-g-^^SsKi; ( 2 -^^w-6- 
^n;V7x^^y- 1, 4-^— ^vv) , ^°y (2—^ 40 
f/l/-6-ynA7xr-^y-i ) 4 — :n— tv7) N tK 
y (2 — oi^/U- 6 a^7xni/y- 1 , 4-^— 

[0 0 1 6] BfrlBPPE^»J|g*3j;V PPE 

- s t S^ft^Mt 5 P s «fl, 7^ 

77^?7:te^(/Df|^:, fc£;iJia-^/w^77, 
2, 4 -v^ tvI/7^7 7, ^y ; ;p;V7f 77, v^T 7 

iT<^ei*frS:^4>i:i-S»fJigt?*>5 0 LfciSot, P 

s ^stjjg te * 5^ 7 f C te * ^ u >mmt$tc # a> e> * 3 so 



iRpBH^l 0- 1 9 3 5 1 9 
6 

iwas^ffc* te * tt e> <75 k ^ i^) ^.i 

f* t § - 1 K «t o Tit bilfc*I^fco T 

iz^mte, as e 0 — 100%, * btcte 75-100 

0 1 $ bi-teO— 2 5%Tfe5 D * 

fc, fctx.teVN^-Y^N°^ b^v l/y^iMc, * 

^7>^fcte^^77M^f*^M#^Hi:^>|^^, ^/£=f 
A * fc te =f A ^v" 7/^ 7^ £ gsjjp LTM £ -ttrfc tOTfc 

[0017] aMBPSRWiBoKitfcttfflSndS^^ 

te, fci itfT^ynnMj/K ^ # ^ y p - y 7 v7j: 
ifo^ h VMk&%o> ff-iv 7^!I7-K ^ 

^ y y*^j\s ^) 77 y 

h^ifOT/^^yv (^^) 7^!i7- ^7X^7^7 

[ 0 0 1 8 ] fltfiBP smmmcom^mt LTte, 7ci:x 

fi^y^^UT-, 1/7- a f /isx^u^itM-u* 

f*. /N-f^7^°^ hTK U 7f 77tftt^^§7f 7y 

•7^^x7*ll>#, 7f77 . y h y /w^t 

fi^f^JteiT^fctf bfrl&o 71^1^(77 9 ^"Cte, /j^j7f 

[0 0 19] ^7c, WfaPPE^flg fcfi^, »^L< 

te, fcix.te*^^77, a-^f^7f77 x 2, 4- 
7 ; yf/Mf 77, ^7 77 n;i/7f 77, ^7P/i/7f 
P -^f^7f 77, xf;l/>;f i/.y^^^if 

[0 0 2 0] MfBP PE^«tflg^^^77^m*#5ra 
7c^x.teTi7 y h y /7, 

y u—hV /v-ft ^fco— h y ;Hk^> ^ ^ 
^) y 7- h, m^yw ^) y 7— 

;V ^) T7 7 y 7— b^^cOT/V^r/W ^) T7 7 y 

7— te 7 K^7^7g^, >r 5? ^>mteif(D/fi^vx/u 
^ 7St * te if cd 1 7c te 2 @iy,_h 

[0 0 2 1 ] WfBP PE^iil^^f l/y^^tft^fc 
te x ^ 7 7^ i: i" § fi^ 

ja^KO^&T* i < , 7c t x.te#^>Bg 5 2- 3 0 9 9 1* 
#^0g5 2 - 3 8 5 9 6 if^BH^: $ tlX 

V^5 0 P PE^fffit7 ^i7;7SMfci0^f77| 



( 5 ) 
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»*K<£#£T*fcte^#ftT, 13 0-2 0 0°C(D&M 

[0022] iufeor^#^t*p PE« (I) £rS 
*tWJJBii-5*tePPE3RWJIB (I) ( 1 

B) <£>ff£ t ITI4 1- 5 mm, S^tCttl. 5-3. 
5 mm, mi&mmt 2 0{g, £ kfdteS-- 1 

5ffi-, -fe/Hl> LTI10. 05 — 0. 9 mm, £ *b 
0. 1 — 0. 5mm, m&Ufa^b LTfS 6 0 

fc t ±.^m&M^>7°/^&mkp p e^«mb 

3&s*Wfc; L C «> 5 SlHlt^lMK T W L T % 

[0 0 2 3] MIB 1 1 mm*»<Z)fifc 

v \ Suite J; t>Wf H4^^~c g »*rtK**JB«iSS( 

Sv— b £ LT3fi3TfcVMifcV^S&5 0 5 mm 

£r^x_5tffcl\ j^JpBBf tdffft^ttP PE»S 20 

ffctf s ££5ffi[*]J&S*>5o £^t-^/M10. 0 5mm*yffi 30 
OlifcV\ kjfraSfc<, 0. 9mm^l 

^ 1 c f$L'j& ^ V ^ ^ V ^ ^> 19 > 5 % r x. 5 fcf fo V ^ 
[0 0 2 4] *^PJ?{Cfc^5|g^BWiffi ^tb^SttP 40 

[ 0 0 2 5] ffifS^MteWW ktm fc t xJJfliJK^ 
ix«fi*>v\ »PPESill 0 0»|C»U0. 1 50 
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— 5g|5, $ 1 — 4 85^^ 3 LV\ 

[ 0 0 2 6 ] M?BO^ t # 1 KfilO|tKf:(ai 
tC, P P E ^ « ffi 1-10 t ^) Itt P P E 

(id ^^^afigw^i^o 

[oo27] um^tkppE&mmmmmmi/- h<D 

ttco^g;v^a:ttPPE^^tJ3l (id ^mmm^mm~r^^- 

tstttPPESfi (in t, ^iws)it§» 
ppE^^jjg (i) t^s*tt^^ftv^cor^ iCv^ms; 
#»*a^&i^5i:V^5^U*S^^rLTV^5o 

[oo2 8] wKaettPPE»«aBte*3»t5PPE*4> 

P P E^cofiJ-^^ i 5 i , 

^TP PE^Srfflv^ac tteJ:aw»*»**s*&tb 

[ 0 0 2 9] »PPEM1 (II) tUH PPE 
^bi~^mMm^^09 0- 9 9%Srm^$itfc 

(#) S#f*, ^fcmM (*) I^iVPPEli 
BBo^?te< it> (*) MMKfiPSli 

JIB £ <D?E##jTr fc o T , mU&m r -f^)PP E ^ItHgco-g- 

3flr*36s i - 1 o % co fi^^ p PEiii^ft 

flsWt LTfctf feix, rttfeo5^TttPPE5R«fJIBi: 

6ff4U\ »PPE« (II) tt1i§PPE| 
P S ^»JIB t oHiJ^ *3 J; W P P E - S t ^S^fr 

fctert&ppEmmmbx^ui/^mfof&ft i^^u 
>^mm{$b&m&nmtem<Dmm$& o -~ 4 o%^^ 

H) b<D& hlZ-tft^ LV^SiJ^t tttt, PPE^ffiHg 
^1-8%, i < Cij;4-8%{^U N PSMK 
fcttPPE ^«JJIBfcS^ $ itfc ^ ^ u v^^ift:^^ 
9 2- 9 9%, t < \at 9 2 — 9 6 %Xh& 0 PPE - 
S t PPE»«fflBi: PS 3R«JJB^*< bh 

liia^LT«ttPPE3Rttll (II) Sr5 5tffeV^ 
t, PPE«^f+ (^AT, PPEjM^^) *5 
i pTIB&flfcO^ift: 0-40 ^ ^ 1/ V 

^mmt$m^cD&tm (sir, y^u>^t^?) «t 



( 6 ) 
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mmbmmmxfov , fc^tfppEiiiippE- 

s t *fi^f* t cou&m, p p e - s t *fi^f$ tps 
MI^I^, PPE3MOTS£PPE-S t*Jr£ 

fob ps ^mm t (om^m^^x, p p e^« i - 

10% £*b Kite 1 — 8%, <^tt4^8%"Cfct), 
X^l/^^fi9 0-9 9%, S6»tCltt9 2- 9 9%, 
t<ia^9 2-9 6%dS»*LV\ PPE3M»J»<0«WB 

[ 0 0 3 0 ] P E3RAMB ( i ) »j&Jifc£teP P 10 

EMi (II) *^*5*»*&JiSraJiLfcf(rtl^- b 

{£< U 5Sja*ttPPE^S:il5< LTItfVttSrK<-T 
[0 0 3 1 ] fttPPEMB (II) <D»}JtfcfflV^5P 

i¥L u v ^ t co ft if ra: i #c%iSJi fi *> ^ t i^«-e & 

AMllt LT N h/Ky ^^l/VTft*^tt 20 

[ 0 0 3 2] WfBaEttPPEJRWJg (II) tt, fficofiftuT 
UttSMI t LTffl v J: V \ 
[0 0 3 3 ] fttifBftfeO^-RlffittWflgi: Lttt, fc £ x_tf 

TKy^^T-zK ^°y^^>^^y 

PPEMI (II) t»7 0%Hh £&M«:8 0 

[0 0 3 4] *B^CO^^SJlv— MCjSWC, ISfSJi 

cDfifc^t>Mffi<£>tffcl^ 1 00 — 35 0 /xm, £ [C 
fi 120 — 250 /imT*5c ^^fSJl^ff^^ 10 0 

mmtm ^>-h &i8mm -fu* xm& ztiz^xcom^ 

fSTi-afflr^t-fc^o — 3 5 0 /imJ: yff^tffc^ 
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10 

[ 0 0 3 5] 1 J!fe«} , &ScoiWSK^}SSSrfSttt5«& 

[ 0 0 3 6 ] ^1-ffio*^^:*»^a«S^taf^Sf^«)V^^^:tt, 
[ 0 0 3 7 ] ifffB*%}&SS:^i-s«jbv\ iftBK/S 

cx, fttPPEiii (id ^BffKttsfe^y, js«& 

[0038] tfjfBBWttBAft^ijfi, p E^mm 
(in #iSi^»ppEiM (i) ^^ji^is 

x & o , s jpstt «*as w# & » t a a l t 

[ 0 0 3 9] SufBBWW^g:^^ Lttt, SWttflg^ 

^ h y ^ ^ u is mmm*^ y ^ ^ u >) t*}t<o 

± 5 fcP PE^ttfJj&CO^ttteijlV^^ P S^WjJg^ LTIi 

[0 0 4 0] iufBffl-ffr^tt^^^Jco^Jir Lttt, 5^«S=f 

mu Sr ^ 5 7 b $ Hfc t> ^ * b^ »M t-ffiffl 
[0 0 4 1 ] tufB^ACOj:^!)^ l>Tfl, fc^x^tfX^ 

ft-^f*. !i px h y ;P-y'^>7xy*lA^ ^ n 
n^u^^A, zf^/isztJ*^ tyupi/^j*, i/y n-y 

^Wft^A, ^y*^A, K7^ftxf yy-7°nt:V 



( 7 ) 

11 

'mm ^ ^*:Si^{*ft if*s fo b n £ 0 r *x b 

[0 0 4 2] WIEiW*tt*Aa^>ttffl*l^tt> =*Afifc 
^£ Lt^ifif^^f LT 2 - 2 5%, 

ftj&>*y<5< 5 — 2 0%3&S#4LV\, KN«*tt3fcftSy^*e 
fflfij^^rf^^i: LT2%*«OJifeVM<:^ 

ft o fc 9 , * tf ft ir m ± 5 mm & s tt 
h^y ^^u^Sr^ffl-r^tffcv\ M^y/^ h^y 

f+^S'J^^^^JiSW»flg^^f U2-25 % N ft#> 
[0 0 4 3] Sfc, »I^Mt§»PPE|i 

flg (in ^xe^^tt^^v^^^jpx^fi^^ 
tf <c o fcis *£t 6 osytb ft if & gsih-r s fc 

fetCT^^ MK*3ft*3&5 12 0 J/m&Lh, <^ < 
17 0 J/m£Jl±"e*>5<7)^*bV\ Toi^Sy hW» 
?it£tey ^/fftl^ASTM D 2 5 6 ^^CTPJ^L 
fcflTefcSo 30 

[0044] ^mmum^mumwMmm^-v^ 

[0 0 4 5] fjfa«^H^ijcD^[|i: Lttt, 
ik&ifos y ^k^^'t/k ^pyyy ^^^vvi/ft 

[0 0 4 6 ] iEflB^ny^k^coA^Jfc Lttt, fc 

t x_f^ hy^v^e^xy^y— ;va^ 2, 2 — tf^ 

(4-t 5 -v > ^n^7x-/V) -7°n/^ 40 

^^^r/u^-^if >\ h y (2, 3— v^n^e 

7°PtW) ^y^7^W] N 2, (4-fcK 

4^77x — h N ^ d n/N°7 7-Y 7, — ^ pn^\7 

^ ti^ftil/, fh77'PxX^7 N ^^f^D^7 

jy^jiLTte, »«yxfi/7, ±t*^y^^ 

UVft ifasfctf £;h,-5 o 50 
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[0047] tfrisy ^st^^^^^Af*^]^ tttt, fc 

t x.fi h y ^ ^/V^^t 7 ^— h y 

— K b y ^v-Ix^i^/Jn^^^— K ^ 1/^73:- 
;^X7x- K ^v/l/n;l/i>7a:^;l//}NX7x- K 
by (2, 6 -v^ ^yu^ai^u) hftif^S 

[0 0 4 8] flffia^M3^vy ^1^^7^/wcoAfWJt 

h > h y ^ (g-^DP7°P yU) 7^ 7^ rc — h , h y 

n^-^^^^^AO *^7x- hftiT^fcJfbttSo 

[0049] mmmmmnmnt tt«, & ^ 

[0050] MBT v^e yft^i^fl#«i LtttH 
ift7 7f^ 3EMitT >^ >-ft ifd5 & W 5 o 

[ 0 0 5 1 ] BfriSji^lJH*3AT*fflV>Tfc J:< 2a^X 
Sr^i^-^^^rTJlv^T t> J: v^^, Sf ^tt <D ^ * ft i£'co & 

Any isty&m t r >^ >i\^m<om^^t>^t 

[0 0 5 2] SfffBJi«SSlJ<7)aS*n*tts PE« 
(II) 100S J^TiWI#) i^ttTO. 2- 

101 ft^Ay^XO. 5-7f|5/j^f4LVN 0 jKJp*^ 

o. 2gpj: ^)^>ft^«fc^^ii N liiStto^/j^^i- 

3S#$ttftV^S>C^S*)!9, 1 OfPJ: ^#V^tffcV^^ 

SWIgco^tt. fci:*.tfWjRi4ftif(^i£T*5^:# 
< ft5fJ*>v^s*>5 0 

[ 0 0 5 3] MfH3£±ASiJfL ^^oafiffi, Kijft, 

rnxkiJAsi/Vj* (is, »«ft^) , m 

*^7 7^, ^t7>f ^y ^Vftif^&lf ibH 

[0 0 5 4] miB^SS^jSJPi^ttP P E^WJJg 
(II) 100S^ttl~50ffi, &SL<|j;5-4 

og[S7?fe§ 0 ^q*asift*«ofif*>v\ (Mil 
etffioteT^i : L< ft£ 0 

[ 0 0 5 5] |ij|B(Dr^^«PPE^»J9g (I) 
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m^^m^tc^mm^, »ppe« (id ^mfa 

ttPPEifl (II) ^NiS?aJi<0»*LV^JSr»*^ 
i±ftlSJ;i\, 

[0 0 5 6 ] *%^C03S}&39(«^— MCI*, iKHtCJSC 

[0057] mmm&n <DM?i$mk l-t«, g 

fciifiltt, i^y- bftiftfsfctf &ft 10 

5 0 rttfctt, *°y ^^w>7^w^^ k /Ky/p 

o^by/K ^e^T^y/w (fc^W^ny) ft if 

^JSSJJIB^^ , ft if co ^ m b Mat £ ft 
fcOt*oTW<, ^•ftb^rffl.^^fctcD*Cfco 

swsftT^Tfc <fci\, *BK^»fsafs^— 

ftTV^5*|£W&te/B^5<£;&5»* Ll\ 20 

[0058] mWMm^^mmvm^- McgMrrs* 

Sir LTte, fcb^Cfc*A#fc»##JS:o^T*)5fc 
<£> Sr^SflWi V- h fcjfc n -,wft if £ ft v ^T 5 >J 

W£~^$> D£>:7 >f /^#t^px$ftfcft#Sfj^|fe^ 
v-h Wift^^J: t> L«:<7) SrfRn — 

H^fcfrft5*fe, S*»JSr»}&SfJiv- htdS(JBi-5 
^t-*^W^I^B#^a«S*i-6^ffift^^fetf feft 30 

[0059] MtB®*syt LTtt, ^an4»##j, * 
&if39s*>^&ft5*s, ta^t^^r^m^^ 

[ 0 0 6 0] ftrjfE* $/ h ^ bl^mM t LTfl, sK H 

ky-iit-;vifctA^ N tkuts k*. ^°y 

>^fl^M> Lfcfco^&tf bft^ 0 rftibte, * 
[ 0 0 6 1 ] MtB* hgf«#]tt, *KSbMte&£ 

[0062] ^mm<Dm^mm^-b^ mm^^t^ 
i h 19 , R i m&mm^- v &m 
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ft6o 

[0063] o^fc, 

[0 0 6 4] Sft53EftP PE^il 

(i) SMSJi (l&ssiSJf) fi, ppEMltPsi 
WJ)g t (DM-Brmm^tzte P p E 3M»JIBfc:*^ u 

h*fi^$-^fc#m^#:ft^^, Bi-fttf# 
ao^JBj$iJSrJpx.fcfc(^Srf¥ffitt|{cJ: D 1 5 0-4 0 0 
°C, ft#>A^< 2 0 0- 3 5 0°CT^gJ • jffiljfiU oV^ 
t*1 5 0-4 0 0°C, ft^A.-5< 2 0 0- 3 5 0°C, EE 
^3-50MPa, »A/d<5-4 0MPa(^ilSil 
EET-C. WJffil 0 0ttte#LT»»#Jl--l 5 «|5, ft^ 
A.-5< 2-1 O^MAL, 5§S*iSa* (15 0-3 
0 0°C, ft^A>-5< 1 8 0-2 5 0°C) Idf ttffi 
SiM^ (iiS^^) ^JfLttiLfccO^, 0. 5-4 

r h ftiztfmi- ^ ft 4f «t «9 S3g-r 5 r t a* 

[ 0 0 6 5 ] ^ffiPPE^+fJJg (I) 38JS»*»Sti-5 
Rte«fflSft5»}&3Wi LTtt, 

^nui/7;^px^y4 

irasfctfkftSo r.ftfett^ift-efflv^T i t><t<, 2» 
[0066] mm i Tk^mm^miiP pemib (id 

[ 0 0 6 7] *^5*jfet Lttt, fcfe^Cfe^ -f/ViN 
«iq»tt«PPElfi (ID ft 
M^tl^)»PPE*ii (I) ifii^Uicin 

f t ft 5 *jf mas & ft if ^ tf b ft 5 a* , *> e> ^ c 
iS«itM$n^»ppEifi (i) 

fc«Ji l , timytm t *> 5 sr^a a — 5 — * ^ 

^J:oTHft§*WtLv\ ft/j^e^, »tpp 
E^Wfll ( I ) «?S«Sr»!iti-5ff m35i&^— h^ir 

[0068] x.bftfc l^janiv'-" 

4rK5t^^*ffiir LTtt, fcir &tf±Tfcfc— * — £r«F 
oipfi^co^Atc 1 zfe*?S59f/i^- h Sr^ 5 yy-tti 
MtllfcSS, fcirxifil 2 0-2 0 Otfcjp 
lLT2W / ^tt^)^, §I^^V>Tm«^Lfc^ 
ffl"eXJS*», ffi^»ft^^#®^J;59j^-r§ 0 

*W*NBttii?if 1 0-9 o»-cfcSo 
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[0 0 6 9] 2fc%fcJf OffSirbTttl. 5-1 0m 

0 fg, £ b 1 0—25 ft, 5p±&-feyU@ 0 . 0 7- 
2. Omm, £ h\atO. 1 — 1. 5 mm, Jjfi^^fS* 
<^ LTtt6 0%EA_k, $ b|dtt7 0%EJLhT*>5 o 

[0070] mm2ykmMm <om£& 1 . 5mm*«© 

t bTM£&V^f£>V^$#>5 0 — *\ 10mm.^r^x.5 

<, 2. 0 mml D ^^v^fifciv Wr1$\&\^^ 

[o o 7 1 3 ^^f^O|S^^<7)ff**I^CO*S*3j:t^ 

EM, ^flfti*^^«iLTttf OfiH± 

coS^SrLl, ir/V<^!|iI^f^co^;§^L 2 bfci£, 
Ll/L2^0. 3 — 1. 0, t£j)>A;<5< 0. 4—1. 
O^fc 5 bV\ Ll/L2^0. 3<fc*9/h£l^ 

[ 0 0 7 2 ] 8 5 0 C^8H#Pfl^^Pf^cD^#:^oV^T, 
*S*[ftO-feyHSL 1 £|i»«J^U ft»^ : 30 

(mmm<D li-ss °c~c s mmmmik^ l i ) /au» 

jtfjCOL 1X10 0 (%) 

|Cbfc^oTj|UjbfcL H)f»^2 0%£*T, £b 
f-te 1 5%«T> ir<«ctel 0 %KT^& 5 b 
V\ L 0% £ 5*#V^iS>V\ fimfcto 

[0073] L1/L2&0. 3—1. 0CU L1C0 

»*Sr2 0%KTW SKIS, Ufe»J&v'— h (SEtt 40 
PPESil (I) XftA) (0-fe/WSr*g:<JS 5 P*** 

2^^Sv--ho^fl#cD^y-|§?SB#^ 

ff£ yT^^iSrra^ i: ft 2f 

[0 0 7 4] *»Mo»?&aJl^— h^ogiMt^# 
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m&mm f ^ft-e s> § ^ , 2 jjcissas h ^ 

^r^SMiv'- h fcStfbTO. 
5t^T, $bfc»0. 7t^T"efc5^jfJU\ 

[0 0 7 5] StffB 2&?&j&«JBv'~ Mtff*(Dg?ai0 

« & V > t TpJ b^TM bT 2 jJc^SJS U J: § 

3^S:^T^Cfc>*v^ GfeSSrfflWj:^)' "C^*Pbfc^0 2 2fe 

Kite, 2 #3S*&J1<D* £ T £r«|3£ bfcgR^ £ m—<0&ffi 

[ 0 0 7 6] SfjfB 2 ^^«JSv— h^flcoffS T 

5 D 2 ht*&*t*if 

[ 0 0 7 7] 8(r!BB8fl^ l UcliS}aa*v— 

t^^^LT, 2?fc|5}a^(D*?aJl<^7y— J¥§ tSrSE 

?&atJB^- h(D^mm<D7v— t «/hs<^9, * 

<-t%b, 7V-m^ tte±1*<fj:% 0 ifc, 

jfe (fc^:x.fi2^^c«} | &as*5^6>fev^i; 9^1^10 

tb, 2^^B#cD^y— ff* t«/h§<*5 0 
[ 0 0 7 8] r^J:5ic: N 2&ft1&mm$"- hoftfem 

t *mk£itZz.b\z£ V 0. 5 t ^TcoM«Sr 

[ 0 0 7 9] Kffl^o^ h W" — b^coj: 5 * 

ISiSi^S^Ti 2^?^0#(O^SJlo^ y — 

*9 fcct<»*LV^j£0 1o-C&5 0 



10 ) 
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[0 0 8 0] U^J&B, J£&$M<DMi: tttt, 

[0 0 8 1 ] WlB2Jfe«}'S^F(DjSPl»fC < tor* 

£5fc«r?#>5 0 MfiSftlf 4 o-io 0°CXh 

[ 0 0 8 2] rC0j;5^bT, 94L<|i2-l 0mm 

[ 0 0 8 3] iffiBor t # 2J5:|S}S8IJB^— hj&^ftro 

ff£^LTfi2. 0— 10mm, £btCf3:3. 0 — 8m 
m, LTfj;5-5 0{g, $ bfcttl 0 — 2 5 

ffiK TOt;VitUliO. 0 7-2. 0mm, ££>td 
ttO. 1 — 1. 5mm, a4ftl&*tLTtt6 0%K 
_h, § ^(Cfl7 0%£i_h**e*>So 
[0 0 8 4] mite 2 ^S^JSv— hJ^^COj?*^ 
2 . 0 mm*i <£> fi fc I \ $&M&> J: T/Wft&ttf^ * 5 , g 
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SE^<S:Ti*5ffi|p]^»>5o £ o . 0 7 

b^t(C<<, 2. 0mmJ:^t^tffel/\ l$TftM4t-^ 

[ 0 0 8 5] HufBoo rt £ #3893 <£> g »<:ft3£ttJB3Si& 
io b tt, 2 &3S?a«jf h^f*oH#ttt*rpj 

e ( i ) m&s £ 5 fsv ^Bi&tt^^tt p p e 

m (II) *»}S*<o»a*.-&fc^r, *®«F^JPJI!H1*«» 
14Sr«ofc«)^*fgi»offSSri o 0-3 5 0 /xmic 

20 [ 0 0 8 6] 

[ 0 0 8 7] HJfi{^J3o J; t^JtRfi^jTffl V ^fciftSfJIB Sr^ 1 ^ 
[0 0 8 8] 



1 





m s. & 




PPEj£# 

(») 




(96) 


^ttPPE#B (A) 


J >) -JIU MX - 4740 




55 


45 




PS«|g (B) 


a > G - 8102 


Jg-fkttxn (*> 




100 




W**ttttA*!l (C) 


j> 7 -fv > 125 






40 


60 



[ 0 0 8 9] ^/c, *MWfe«tr^JtttWT?fi t *ofcWffi 

[0090] (%js**5 j; umm^m £ ) 1 ^fsv 
m$t mm ^Jfm \zx9i& l fcfB^ ^ig?§Ji <om * sr 

[0 0 9 1 ] WBiSfSsp) 1 ZfelSiSV— h co^ft d f 

J IS K 7 2 2 2WDTKU »PPEf|| 
fi^Id p^rj IS K7 1 1 2^?Cti£L, 

[0092] wMmm= dp/df 



[ 0 0 9 3 ] ASTM D-2 8 5 91: 

[0 0 9 4] (¥f^ir/Hl^fW]C) ) ^JfO 

[ 0 0 9 5] (Btttf-) 1JJC5S?&^- hCOjf UUiL*"fSj 
(c5^3fJ:*9 N lmx lmO^:%§<oKK^Sr§jt)ttl 

[0 0 9 6 ] (^»MtM^) 2 «fflSi/- h ^ 
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[ 0 0 9 7 ] Hi id^-rri # 

iJ-^-fif— lxft7A;3, /v— ^ ^ 9 — 4 , gftjtr 
5 §r mntc g i 

L, fy/Mf - * /v-A^ 7- • ;v-^7>7 c • 

mtnmz- 12 0 mmMBS^JHl bfc (i2f0a- 
O»?rffiiJl£Lfc 0 of!:8 5 ± 1 °CKmfe bfcffflft* 

*[ft^^-fe^k*^)|fiSEtffiS:S!lS U a ~ f <7) 5 
[0 0 9 8 ] ^Jtfij 1 

PPE3R»IfiJ*#4 0%, P S3R«MBJ*#6 0%£ft£ 
iStSEttPPEiJB (A) 7 2. 7%£PS#tJJg 
(B) 27. 3%iSra^UfcjR-&»JIBl 0 is 20 

o-^^^Sr^^^-T^^^IJ (i so/n = 8 5/ 
15) 3»*5it;^0. 3 2gB3rf¥ ti^MlCX V 3 0 

5°c^i;»L, mmn&i 9 st^t^pu ^ 

? I ® n - LTf » p - ;V(C n - # ® 5 ^ 

£KJ;oT 17&m& 2. 6 mm, lMf|$10g, 
aaSl^j&^S 5%, i?;M£0. 19mm, |#it2 4 0 

[ 0 0 9 9 ] x.e>tbfc«^-hS:n^i? 5m/^ 
©l^f PPE»#JJBffc»4. 4%, PS| 30 

»Jffi/£#9 5. 6%, m^rait^^ll. 1 

%t<c5J:5«-3EttPPE«fJ!B (A) 7. 3%, psi 

ng (b) 7 6. o%&£ummm$i&&m (o u. 

It 2 6 5^:7^W^fcff bfflL, ^SOjtffi^i? 
* 1 5 0 AtmtO^^j&JiSr, IHSStCOr 9 COitS^tff 

^150 /im<D**}ajiS:ajiu WEte^»}&«arai 

[0 10 0] o^ic, x.tixfc38}aa»i>— hOiig^?r 40 
^7^7°^ j^Jpi^— ^V^Att, ^fSHSv^— 

h eoJtffi&S^ 1 3 5 °c £ ft & J: 5 I- 6 0 f>Pfl*Pffft Lfc 
COfe, 6 OtKfifllLfc&SI&fl^T&S!* y 77^7 
4. 2mmT^9^J$7#£:frftV\ h y 5 >-^\ 

X./c 0 SLfetbfc^?|^#:^38}aJl^ff§tt3. 9mm7?fo 

[0 10 1] *fc, [Wjl7^r«lL, ^5^S3#«:fT 
f£t>t!:^7V -W/U^M (D 2 i!fc3Bf&«Ji h & x. o 

2 i**-- h<Dff*tt5. 5mm (IS 50 
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HC>i¥$5. 2mm) tffcofco 
[0 10 2] x.fcnfcS»*^#ffirtS«'ffl^»#Sr* 

§r*2, 3^/f<-r o 

[0103] strSE i ?«KfSJf N ^flso«ptt*3«tt/s & 

[0104] ^JiW 2 
*J60»J 1 ^ IT 1 Ikm&i/— b&?cfc 0 

[0105] fLhtlfcmifti/- h%u— A-i (9 5m/^ 

(Ojgs-ejftomu PPEiiM^e. 7%, ps^ 

»M^9 3. 3%, *ixbtr*tLT^A^l 1. 1 
%irft5i5K*ttPPE»aB (A) 10. 9%, PS 

mm ( b ) 72. 4%$o£ u^immmii &m (o 1 

Mum 2 7 2 0 C-e7 ^;VAt^ftLffiL, ^f&Ji^/tffi 

i-J¥^ 1 5 o itmo)rt*mm&, mmz.(Dz ^cojtst- 
fcff^ i s o PLm^mmM&mmi^s mmi^mfem 

[0 10 6] o^tc, hcoK^Sr 

h co^ffi^S^ i 3 5 < Ctft5J:5 t6 0 S>WJpjRi Lfc 
(0^>, 6 0 o C^^igL/c^M^liV^T^M^ U77^ 
4. 2mm"C^9^JEK?^SrtT>iV^, Mi ^7^\ 

X-fc 0 X.fetLfc^*<D^{^jiCDif:$^3. 9mm7?fc 

[0 10 7] Wli*#-eiPjRL, ^9^»SrtT 

* * v n ^ y -is^tico 2 xfe^jaaa h * *. ^„ 

*.fetbfc2J5c»jaS(Jli/- hC0J¥$«5. 5mm (ffl 
Hc0i¥$5. 2mm) 7ffcofc 0 

[oio8] ^hthfc&m^^m^ymjmmm&jj 
[oio9] Mta i rid^Ji, «j#fro*Wfej3 ±vs b 

[oiio] mum 3 

P PEMM^5 5%*5<ttfP S^mm^4 5%& 

^m^pp^mm (a) 1001 is o-y^^* 

i^^t5IM! (iso/n = 8 5/15) 3§P^5 
iVWO. 3 2»SrJfffl«fcJ;0 3 0 5°CTM» 
»JJBfflS2 0 5°C*T^*PL, f-^a7-^7 

l*i¥^2. 0mm, 135c»*affif*l Oft. 

8 7%, irM^O. 17mm, ||«2 4 0 g/m 2 (O 
fS7- hSrx.fc 0 

[0 111] xbtL-/c5SSv— h^n— /U£V) 5m/^ 
(Oi£ST*«fc9tHU PPElii^4. 4%, PS| 
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mm&ft 9 5. 6 %, ^tl h \ZM tt 11. 1 

%>§^J:9«ttPPEf|l (A) 7. 3%, PS* 
B (B) 7 6. 0%*3«ttf»«»tt*A#J (C) 16. 

$ 1 5 0 ^mO^^JSSr, t9 ^jtffii-tff 

$ 1 5 OMm^Mi^iiU ffiBiz:#MS%JV£:ft 

[0 112] o^tc, x.fctifc^ffllv'- hoK^Sr 

h co*HiaS^ s l45°Ci:^5ct5i-60 ^WiPtft bfc 
<£>^ 6 0 o C^Mf^Lfc#MSrfflV^T^M^ y T^>-^ 
3. 8mm^9^J*JK&fTftV\ h U S 

[0 113] |WiC^#TJP^L, ^^^^Srff 

^bfrl±21tfc^mnm^—h(Dm£te4. l mm 
Scoffs 3. 9 mm) ^?feo/c 0 
[0 114] X. ttlfc Mt^fflrtMffl«^^/ 

[0115] mmi^^Mm, mm<Dm±& h 
[0116] njte^y 4 

[0 117] X.feftfc^S&v'- b&n-A'J; 9 5m/» 
<75ifiST?*5tt|L, PPE»»JJB«4>4. 4%, PSl 
tM^9 5. 6%, *ftbfc»LT^A/&»l 1. 1 
%^^§J:9«ttPPEii (A) 7. 3%, PSf 
B (B) 7 6. 0%fcJ:U?ft«Stt&fiLSiJ (O 16. 

icm^ 1 5 o um(Di-m^m^mm^tc.mmMm^- h 

[0 118] o#*fc, x.btifclSf&aWv'— h^E^Sr 
^y^77°b, J^^JP^^— ^^(cAtt, fSfSftJBv^ 
h <Z)*ffiJi.ft^ i 4 5 °C t & X b \C 6 0 &mtim Lfc 
6 Ot^MpLf^M^^T^M^ y Ty^^ 
3. 7mmty7MMffto\ /<yf 

i/Co ^^tb/c^f*O^faJiC0i¥$^3. 5mm~Cfc 

[0 119] IrII^^TJPJRL, 77«?:fc 

to fcbJXfc 2&38}S$|JJi$/'— h(75jf*«4. 0 mm 
(SSJSJlOffS 3. 8 mm) T*feofc Q 

[0120] ^btt^teft^^fflrtiewffl^^o* 
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[0121] mm i iwsfcji, ^©wttfcitfs & 

[0122] Dl ffifij 5 

[0123] z_*btlitmmis— h&ti—/ls£ V) 5m/ ft 
Ol^ti^t, PPE*»flgjft#4. 3%, PSm 
10 fM^9 5. 7%, -tixb^UT^^l 1 . 1 
%i:*5J;5fcaEttPPE»JIB (A) 7. 3%, PSf 

m ( B ) 8 2. 7%*3j:t^lH«»ttafcAS« (C) 10. 

$ 1 5 o uttKDimmmi:, 9 £>/tB^t# 

$ 1 5 o um(D3-mt&m%mM^, mm^mrm^m 

fc** Fit 
[0 12 4] o^fc x x. E>ttfc38f&WJi^- bcoK^Sr 
20 ^7^7°l, J^iP^-^^^Atb, ^flSv— 
h (D&ffiMAffi 1 4 5 °C fc ft § J; 5 6 0 S>ffflJnS& Lfc 
6 OtfcfflWLfc&ffl&Jf^T&S* y Tyl/^ 
3. 8mm^7^j£^£fTftV\ F y 5 ^°>^ 

[0125] Sfc, ^C^ffTWt, y°v^}tM^=f 

7L btl/c 2 *^f&fflJi h (Dim $ « 4 . 0 mm (HS?& 
30 S©J|^3. 8mm) T*of: c 

[0 12 6] ^btLfcS»*^#fflrt»«-ffl^*S:* 

[ o i 2 7 ] mm i jfc»*&JB, «*#©«Hi*3j:t;s h 

[0128] i:bft^f| 1 

mmm 1 1 it 1 z>cibj&->- h & *.^ 0 

[0 12 9] ofl:, xbiXjt38}&^— hcoE^Sr^ 9 

40 it^ 1 5 O^fcftS i 5 6 0#raJP!»bfecofe, 60 
^ICfiPLfc^tCT^S^ y Ty>-X 3. 5mmt7° 

$tt3. 5 mmtfeo/c D 

[0130] ^/c, raWWIL, ^fyifWM'k^ 

nfc27kmj&>— hcom&fe 3 . 8 mmTfcot 

[0 13 1] *.feixfca»*:^#fflrt«*j-fflrii^S:* 
50 [ 0 1 3 2 ] tufB 1 JfcSMSJi, *»#©»tt*jJ;tfS b 
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[0133] JtftfllJ 2 

[0 13 4] x.btifcWSv— hSrn— 7W: 5 5m/^ 
<^3*£-ettDttJU PPE1W^4 0% PS|f 
HB«^6 0%fcfc5±5te*ttPPE«fJJi (A) 7 2. 
7%fci^PSWJJg (B) 2 7. 3%SrJfa«"e»ift • 
JSttU T^*£ffl^T#MBfflffi3 0 0°CT7^;^ 
W-Jf LffiU MI<OitHW*tff$ 15 0 ^mCO# 

[0 13 5] o^fcl, x.e>tb^^S^- hOEM 

co^, 6 ottiiLfcM*fflv^&s^ y r?^ 

3. 8 mmT:/9^J^£?T&l\ h ]j * /xyf 
>' X §r jffi L , |:l!Kijl|^J.|:J|] ft ^«J1J f* £ x. 0 

[0 13 6] [WjC^TipfiL, zfjjfism&fr 

x.bttfc2^fea8>-~ h^#Stt4. 0mm («IS 
li^O»$3. 8mm) "Cfcofco 

[0 13 7] ^btbfcgtft*^#ffirtSSWffl«JSflc^* 
»?6i»B*s* 5> htf 1 ?>t<D&ftWfrtj:Z> «fc 5 te£#U 

[0138] BtftB 1 &3)S?&JB, ^#:cD#tt*5 ±tJ«§ b 

i&^SrfflHiffi Lfcfe*Sr* 2 , 3 \zl^ 0 

[0139] \tmn 3 

[0 14 0] fLbfrlfz.m&i/— hSrn— V) 5 m/5> 
c£>iS S"t?jft 19 fflU lEttPPEWJJg (A) SrffliJttlT* 

/^WCffLWU M&JfOjtffi<^(-j¥£ 1 5 0 Aim 
[0 14 1] o^fc, x.b^fc^faWJiv— b©E3** 

3. 7mmt7 7^«^TiV\ hy?^/^f 

X. feixfc^fc^ftroaSf&JleDflC $ ft 3 . 5 muTCfcofco 
[0 14 2] Rlt&f^jRjI&U ^^j&^Srfi 1 

X.btbfc2*^^Jiv— h(Dm&te4. 0mm 
il(Off^3. 8mm) "Cfcofc 0 

[0143] ^&^S»*^#fflrt3teH-ffi^»flc<C)* 
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[0144] flftfS 1 i^fSJl, ^(Otttfci^S b 

fa*5rfF«b/cfe^:?:^2, 3 (^^ 0 

[0145] Jfc«0!| 4 
*JSW 1 t It 1 h Sr^.fc 0 

[0146] x.^tbfcB^v— h^rn-yVJ: 19 5mA) 
<Pj§£-t?*ft?)fcHU PPEMtt / />4 2. 6%, PS 
*SMBJ&&5 7. 4%, ^ttbt^LT=fJ^^6. 4 
10 %^^J:9«ftPPEffi (A) 7 2. 7%, PS 
*MB <B) 17. 3%*3±tW««JW4aSrfi*f ( C ) 10 

3 0 0 o C-e7^;^MtttJL, »»»<7>>mfc*2 
1 5 0/imCO#®SI?:, HMUMtf) CL 9 CO it S 1 1 J? £ 
1 5 0^m<O*»»»Sr«JiU Sffi^#M&Jl&»« 

[0147] ^htitc^mMMiy— h^mtj^t 

20 h (Dmmum& 1 3 5 °c t * .5 ± 5 1 6 0 &w jpfia 

CO^, 6 O'C^l.Wbfc^SfSrfflV^AM^ y T^^^ 
3. 8mmt7°7^»S:fr/^\ hy 
> X Sr Jffe L , g ^J^WJU titMft& 7L fc 0 

x. fet^fc^J^flcco^SjaS^ffSti 3 . 5 mmtfcot 
[0 14 8] IWlC^T^Pmb, ^^^^firfi 1 

<e v ^ 7 y -»?&«tB (D 2 b §r x fc 0 

x.feixfc2 2fe5Sja«Jiv— hoJS:S«4. 0mm (38?& 
/i60l¥^3. 8 mm) 7?feo/c 0 
[0 14 9] ^fettfcgtt^^fflrtS^ffl^flcSr* 

[0150] ftfjfB 1 J5c*}a«, fifc^^WttfcJ: b 
[0151] 6 

[0 15 2] x.fcjx&UJc^Sfav'— h$rn— 5 5m 

/^)i^e|«ttiu ittPPEiii^H, 7 
%, psi»ii^9 5. 3%, ^ttb^ur^^^: 
5)17. 6%i*5J:5K3EttPPE»JlB (a) 7. 3 
40 %, PSffl-jig (B) 6 7. 7%*5j:W»«*tfegkA»l 
(C) 2 5. 0%SrfftH^T« • «i»U T^V^Sr 

m^xmmumz 6 5°c-e^^/vA^:^#LmL, 

gO^ffitCjf:^ 1 2 0 MmCO^f&JlSr, V) 
(Dftm^hW-^ 12 0 A6mC0#^fS,Ji^gb, [SJffi^ 

[0 15 3] o^te, he5E*Sr 
^7 77°l, i^^JPf^-^V^^A^, ^sjsajiv-— 

50 COt, 6 0 o C^MfIbfc^M^fflV^T^S!i^ y T^>-X 
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4. 2 mmT77 ^jcff^ff \ /^>^ 

[0 15 4] |C»'CWU ^^TgSrfT 

ftfrftl^ y — MrS^ffic/) 2&f§JSffiJi>'— h£rx_fc 0 
7L btltz 2 ik^^MM h COJW- 7 mm (3§?& 

Jf(7)ff^5. 4mm) Tfcofco 

[0 15 5] ^P>tufcS»*^#J5rtKWffl^#:S:* 
[0156] WfB 1 Zfc»i&Jf , 6 

[0157] HJSftl 7 

[0 15 8] x.e>ixfc 12fe55?&v'— hSrn— /v-J: 9 5m 
/#Oi££-C*!!)ffiU $ttPPEHM^4, 7 
%, PS«^9 5. 3%, ^Hb}C^bT=*\^J# 
#17. 6%i:?i5J: 5^«P PEffll (A) 7. 3 

%, ps mm (b) 6 7. 7%*3«tvsH«»ttafcA#j 

(C) 2 5. 0%^|fa«T««SIt, T^*«r 

j^rwjjgMft 2 6 st^^/w^fcffbwu 3s?s 

Jl^>tffi^ff£ 2 5 0 /im(E>#NS?&JiS\ [Wl^^^r !9 

V (OtmUMifi l 45°C^45J;5^60 JnSR bfc 

6 O'ClcSl Lfc^M^ffl V^T^S^ !J77 
4. 2mm-e^ , 9^J*^4rfT*V\ h V * y<^^f~ 

[0 16 0] Sfc, KC^fttlffll, ^^^fifc^Srtr 

XLfcttfc2Zfc«f&aJi^— b^ff^ttS. 6mm «8*S 
JfcDjf:^5. 1mm) ^fco/c Q 

[0161] ^htitc^m^^m^mnmmmi:^ 
[0162] mm i ykmmm, f^nm^m^^u^ & 

?&*4rffflfibfcS!S*Sr*2, 3 fc^o 
[0 16 3] *Jfefl|8 

[0164] tthtifz 1 #cl5i&V— hSrn— /VX. !)5m 
/^l^ti^ffil^^, PPE«^7. 0 
%, PSMM^9 3. 0%, -tixfofcStLT^^ 
»17. 6%t46J:5«ttPPEfi (A) 10. 
8 % , PS« ( B ) 64. 2 % *5 j; UlH«f*tt5Sc 

(o 25. o%srjfiaai-e*iiii-a»u t^v** 
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JSO^fffiClJ? $ 2 5 0 ^m^)#|fii^, 5 
<£>jt®t-^J¥£ 2 5 0 Mm<D#«J&Jl£r3|BBU Wffi^ 

[0 16 5] o^Ki, ;tfc;ftfc*&«Jl^~ hcora^S: 

v commn^ 1 4 5 c c t & 5 * 5 ^ e 0 bfc 

4 . 2 mmW? ^fifcfl2Srffftl\ h ]) $ /n 0 ^^ 

10 ^^nx^*bg»*^#ffj^swffl^f*^xfc 0 x. 

[0 16 6] Sfc, (WJb^^ni^b. ^^TKSrfi 1 

x.bttfc 2«?Miy- h<7>i¥$« 5 . 6 mm (WM 
m<Dl¥-& 5. 1mm) -efcofc. 
[0 16 7] 

[0168] HUfS 1 fcftfam, R^fr^WttjSitfS 6 

20 f&^Sri s F«bfc^*Sr*2, 3 (c^ 0 
[0169] *Jfe^J 9 

[0 17 0] jtbthtciyk^M^- ^J:!9 5m 

/4>0OigSt?jft!9ttlb, »PPES«^4. 7 
%, P S^fl^9 5. 3% N ^-nb^x+bT^^j^ 
^17. 6%tte&£?\C^PPEmm (A) 7. 3 
% N P S Wflg ( B ) 6 7. 7 % *5 ± Tfiffi ffi ^ttefe A^J 

(C) 2 5. 0%£jffflat^j« • JSISL, T^V^Sr 
ffiV^Tttfj]|mS2 6 5°Ct7^;^tKfLtUb 
30 JfOJi-ffilCflCS 1 2 0 Mm(7)#^faH^ N I^I^iC^^ ?) 
OJtBfctflCS 12 0 /im(^)«|^ilb fSjffi^ 
**?S«Sra»bfc«}SaBv'- hSrx.fc 0 Sifoixfc55 

[0 17 1] o^td, x.P>^fc|g}&a«v/— h(7)Eg*Sr 

h ©SBIS^ l45 < Ct*5<t5fc60 JPUft bfc 

4. 2mmt7°7««T4l\ h y ^ >-^\ /^^^ 

40 btbfc;^#:cO^jic0if:$«4. 0 mmtfcot 

[0 17 2] *fc, WC*^-e*P»b, ^^^JBJSrfi 1 
*fc)*V^^ y -IS^sRlBo 2 2fe«?&aJlv'- hSrx.fc 0 
X.e>tufc2 2fe5l?&a«v'— hcomiSte5. 5 mm (^SjS 
li^ff^S. 3mm) Tfcofco 
[0 17 3] ifcn*:e«i*3c#JBrt«fi-ffl^fl:Sr* 

[ 0 1 7 4 ] mm 1 JfcSM&Jl, *»#:o«Mt*5j:i5S b 

S*SrffMBL3ft:3ie*S:a2, 3 fc*i- 0 
50 [0175] ^ife^i] 1 0 
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[0 17 6] ±hfhfzLll^m^iy—Y^u—;\y^y) 5m 

/fttDm&^mv mu »ppemm5>4. 7 

% s P S ^ WflgfiSc^ 9 5. 3 % , Zti h \Z M bt^M 
5)17. 6%t*§J:5«ttPPEfl (A) 7. 3 
% , P S »)1H ( B ) 6 7. 7 % *3 J: W W«*tt 8fe & »J 
(C) 2 5. 0%SrJfffl«T*»-}aiKU T^Vx^r 

Scojtffi^ff^ 2 5 0 /xm<£>#t3BiSJi4\ 0fC(7)r «9 
<£>Jtffite:fcJ¥£ 2 5 0 MmtO^JSg^Jib, PTOJC 10 

[0177] ±btitzmmm^- h(Dmjf& 

4. 2mm^-7°-7^)^^4rtf7iV\ h U ^ 

^^MT^mL^m^^miHmummm^±fc 0 x. 

[0 17 8] lnlD*#-eJqf»L, 7°y?f%m&n 20 

* ft v ^ y v —m^m<D 2 wM&mm ^—y^k. tc 0 
x-bthtzL 2nkm^mm^- hcomtsitd. 5 mm 

Ji^J?£5. Omm) "Cfcofco 
[0 17 9] ^bttfci»*3c*fflrt»*tffl*^Sr* 

[ 0 1 s 0 ] Hula 1 ft^jg, fsmi£<Dftm*3i:x*£ h 
[0181] mmm 1 1 

*J6«3 ir|PI«fcl/r l&SHS^- h£x.fc 0 30 
[0 18 2] XLbtlfcl2fe3S?a^— hSrn— A- J; (9 5m 
ffiU PPE*RNISj&£7. 0%, P 

7. 6%£fc*±5te*f4PPE»ag (A) 10. 8 
%, PSfi (B) 6 4. 2%*5iVW«*ffigfeA#J 

(C) 2 5. 0%SrJ¥ffl«T*» • «**U T^V^Sr 
fflV^T^JJg«Jt2 7 St^^/W^C^LffiU IMS 

s^Jtcst-ff* 250 Mmco^fSJisr, y> 

^WCfcj?$ 2 5 0 /im^Mi^iSL, WBM 

h <D*ffififttf5 1 4 5 °C £ ft 3 J: 5 6 0 #re*Df» Lfc 
cd^ 6 0 °C(cMf9 b/c^M^JlV^T^M^ 7 U77 >^ 
4. 2mmT7°7^tMtf4V\ HI 5 /^f 

>^mi:^m^smM^m\Hm^mmm^^tio x. 

[0184] rac*«=-c*ni»b, ^^agsrfr 
ft^fti^ y-»}attt8o2 2fe»*aji^— h&%.it 0 50 
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X_ ttfc 2 #C3§f&flfJf h (Dm § II 5 . 5 mm 
Jl<E>Jf£5. Omm) -Cfcofco 

[0 18 5] ^fe^fceih^fffflrtS^ffififc^S:* 

[0186] mmi^m^m, 

[0187] HM^ij 1 2 
SIW^J 1 <k IWjtl^ LT 1 h Srx.fc 0 

[0 18 8] *.fettfcUfc*^- hSrn— yu± 5 5m 
/#<0*£T?»9ttlU PPE«JJ^4. 7%, P 
S SM»J|g*fcfr 9 5 . 3%, ^e>fcjEtLT^riE4>l 
7. 6%i:ft5J;5^ttPPE»J!B (A) 7. 3%, 
PS mm (B) 6 7. 7 %*3 irjejftMW»ttaScMJ (O 

25. o%«:Pf UJ*re*» • ftlfcu T*Vx«rffl-wr 

ffi^ff^ 1 2 0 MmO^lifSiSSr^SL, Jfffi£#l&i& 
[0 18 9] o^fc, x.^^x^f&^Jiv— h^)|M 

^x^y°b, fiK^ipsR^-— -^v^tcAtb, sMsaa^— 

b ©*iaS^ 14 5tt<c5«t5fc6 0 & x W*Pfl Lfc 
co^, 6 OtMILtMlrfflV^M^ D TyV^ 
4. 2mmT?^°^^>jc^5rtf Hi y<>^- 

[0190] rac*fl=-cjp*u % -fjtrtfm&n 

X.?>iXfc2»c3Bj&SIJi^— h(^ff$«5. 7mm 
jlC0i¥^5. 5 mm) ^fcofc 0 

[0191] ^fenfcs»#^#fflrt«tt-ffl^flc©* 

[0192] Bute 1 2fe3S?a*, fifc^*<D#tt*5 J; V* b 
S*Sr8fSiSbfe*6*«:*2, 3 \z.^ 0 

[0193] mm\ 1 3 

[0 19 4] x.btlfcU5t«?&v— hSru-^J; K) 5m 

/^l^f^aili^b, PPE^«-j]g)5j<:5>7. 0 

%> PSM1M9 3. 0% s ^rtLfefcitLT^A^ 
7 />l7, 6%i:ft5J:5KaEttPPE»JJi (A) 10. 

8%, PSI1I (B) 6 4. 2%*3±U«iH«*ttafeAffl 
(C) 2 5. 0%Srttm«^Sl • j»»U T^V^Sr 
fflVNT»flBSS2 7 5°CT^^/WA^i-Jf LttJL, 
»0^-ffifcJ¥5 2 5 0 /im(^#^JiSrffSL N frffi^ 

[0 19 5] o^(^ N x.btlfc?8MSv /fc - FOEM 
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4. 2mmT7 7 ; /'lIffjftl/\ ]> y * > ^\ 

[0 19 6] P]C*ttTiDit, T^^J^SrfT 

XL^nfc2^fe«)lv— h<Off$fi5. 6mm (ffi 
BcOJ¥^5. 4mm) ~efcofc 0 
[0 19 7] *b^/te»*35#fflrt«»ffl*»«:<7>* 

[oi98] iufB 1 7XWMm, f8te#<o%f&& £t>*£ h 

[0199] JttS!fi»J 5 

^ifi^j 3 t mm\z it i #c38i&->— hSrx.y-d 0 

[0 2 0 0] 1 b^n— /l^J: 5m 

/^a*-e»0WU PPE|i!»4 2. 6%, 
PS|iiM5 7. 4%, ^fakt^LT^AJ&fr 
6. 4%i/^J;5^ttPPE»i (A) 72. 7 

% x p s wag ( b ) i7. 3 % *s J: viSMRWEttafe am 

(c) 10. 0%Srffffi«-cj»iK-a«u T£^*& 
ffli^rtf flgfijg 3 o ot:t7^Mti:jf bttiu 
JicD,Hrffitc#£ 8 o Mmo^fiJi^, r^i^-cDr. 19 

[0 2 0 1 ] or»-, x_C>tbfc38feM^— hOE9*Sr 

^777°U *»*Pjft*— ^V'jptCAn, Iffilfv'- 

h £>*Biaft#s l4 5ti:fe5J;5l-6 0 S>Rfl*P!!fc bfc 
cot, 6 OtlclfLfc^Iifflv^TM^ !i 75^ 
4. 2mm^:/7^jS^£rfr&V\ ^yf 
V^JPX**LS»*^#fflrt«Wffl^#:Sr>Lfc 0 x. 

[ 0 2 0 2] rac*#^Jp*&U ^9^fifc^SrtT 

^fettfc2^^Jlv— h<£>J*£B:5. 8mm. (38 J& 
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jS<7)if:^5. 6 mm) Tfcofco 

[0203] ±hntz&m^#mfamjmj&Bfo%:% 

[0 2 0 4] BftE 1 &S5iS/l, j»f*^#tt^ it^S &> 

[ 0 2 0 5] it*K&ij6 
HJ60tf 3 It 1 h £ ^.fc 0 

[ 0 2 0 6 ] £ feixfc 1 5fcS9&v'~ h^rn-yVJ; 5 5 m 
10 /#0»$T*9ttiU PPEMM»4 2. 6%, 
P S ^«Mg/£$> 5 7. 4 %, fcStf IT =f 

6. 4%i<c5J:5^*ttPPE»JIB (A) 7 2. 7 

% , ps mm ( b ) 17. 3 % *5 j: uw mm$& ami 

(C) 10. 0%£#ffi«T»» . »J*U T^V^Sr 
fflV^T»JiBfflfiF3 0 0°CT7^Mt^LffiU 38}& 
Sco^ffi^ff^ 5 0 0 MmCO^^JlSr, [Wtfii^cDr.^ 
cojtffil-tff^ 5 0 0 MmcD^^JlSrKJiU, WKK: 

20 [ 0 2 0 7] o^fc, x. bftfc38?fr»JiV— h tf>H#Sr 

; /7>-yi, ^^pff^— ^^tcAtt, w&mm^y— 

4. 2mm'e7 P 7^f ^ff^V\ h JJ 5 
^ ^ip X §r Sfe b § W) #3*: # ffl ft J*B#: 

[0 2 0 8] *fd, Plb^^PBL, ^^Efc^&fi 1 

^fetbfc2^^Jlv— h©**«[5. 6 mm »S 
30 »Off^4. 6mm) -Cfcofc 0 

[0209] &btitz&»&x#mftm#mi$m{fci:* 
[0210] tufa 1 ?k«?aji, ^f*o#t4^ j;t>*^ h 

[021 1 ] 
[*2] 



( 17 ) 0- 1 9 3 5 1 9 

31 32 

m 2 





Jc5t t>^T iTl 

(«) 


i m m & m 


#* 


( ni m y 


v To / 


( % ) 


C in m ) 


S # 


1 


40 


2.6 


10 


8 5 


0.19 


240 


2 


40 


2.6 


10 


85 


0.19 


24 0 


3 


55 


2.0 


10 


87 


0.17 


240 


4 


55 


2.0 


10 


87 


0.17 


24 0 


5 


55 


2.0 


10 


87 


0.17 


240 




40 


2,6 


10 


85 


0.19 


2 40 


mum 2 


40 


2,6 


10 


85 


0.19 


24 0 
£• ** yj 




55 


2.0 


10 


87 


0.17 


240 




40 


2,6 


10 


85 


0.19 


240 


6 


40 


2.6 


10 


85 


0.19 


240 


7 


40 


2,6 


10 


85 


0,19 


240 


8 


40 


2.6 


10 


85 


0.19 


240 


9 


55 


2.0 


10 


87 


0.17 


240 


10 


5b 


2.0 


10 


87 


0,17 


240 


11 


55 


2.0 


10 


87 


0.17 


240 


12 


40 


2.6 


10 


85 


0.19 


240 


13 


55 


2,0 


10 


87 


0.17 


240 


JttM*5 


55 


2.0 


10 


87 


0.17 


240 


MS£$I6 


55 


2,0 


10 


87 


0.1? 


240 



[0 2 12] [*3] 

at 3 













(%) 


(fi m) 




(mm) 


(mm) 


7 y -mm 

(mm) 


(mm) 


(«> 


(mm) 


(%) 


(mm) 


i 


4.4 


150 


MM 


4,2 


3,9 


5,5 


5.2 


15 


0.28 


85 


1.5 


2 


6.7 


150 


MM 


4.2 


3,9 


5.5 


5.2 


15 


0.28 


84 


1.0 


3 


4.4 


150 


MM 


3.8 


35 


4.1 


3.9 


18 


0.31 


80 


1.0 


4 


4.4 


150 




3.7 


3.5 


4.0 


3.8 


18 


0,31 


78 


1.5 


5 


4.3 


150 


MM 


3.8 


3,5 


4,0 


3.8 


18 


0.31 


87 


1.5 










3.5 


3,5 


3.8 


3,8 


13 


0.34 


74 


6.0 




40 


150 


JteK 


3.8 


3.5 


4.0 


3,8 


13 


0.34 


83 


4.5 




55 


150 


KM 


3.7 


3,5 


4.0 


3.8 


18 


0.31 


81 


3.5 




40 


150 


MW 


3.8 


3,5 


4,0 


3.8 


13 


0.34 


86 


4.5 


6 


4.7 


120 


MM 


4.2 


4.0 


5.7 


5.4 


15 


0.28 


82 


2.0 


7 


4.7 


250 


PJ fit! 


4.2 


3,7 


5.6 


5.1 


14 


0.27 


79 


1.5 


8 


7.0 


250 


PjStj 


4,2 


3,7 


0.6 


5.1 


14 


0.27 


83 


1,0 


9 


4.7 


120 


Pi Be 


4.2 


4.0 


5.5 


5.3 


20 


0.34 


72 


1.5 


10 


4.7 


2 50 


n^tg 


4.2 


3.7 


5.5 


5.0 


19 


0.32 


83 


1.5 


11 


7.0 


250 




4.2 


3,7 


5,5 


5.0 


19 


0,32 


87 


1.0 


12 


4.7 


120 




4.2 


4,1 


5.7 


5.5 


16 


0.42 


77 


1.5 


13 


7.0 


250 


Km 


4.2 


4.0 


5.6 


5.4 


20 


0.40 


75 


2.0 




42.6 


80 




4.2 


4,1 


5,8 


5.6 


21 


0.42 


71 


5.0 




42.6 


500 




4.2 


3.7 


5,6 


4,6 


19 


0.32 


71 


6.5 



[0213] 3 ■■^a^:/,- <b , itmm^tt^xmmm z t as#a>5„ mmm 2 , 3 <r> «t 5 \^m&m ppe itm 



( 

33 

T£>5„ £ b 'nfefij 6 , 7 N 8 , 9 CO «t 5 . " *i"dl.V'1 

p l-Kit ;\ #«Sl«f^^fILTt)iittttM 

[0214] 

[0 2 15] Sfc, +:-! C ^|-/ I'iiWj'Kl'jk^llj i^fftiv' 



18 ) 10- 1 9 3 5 1 9 

34 

[Ell] i»*35#fflrtSfe»ffiJ*^fl£Srg»i<tl^j»L 
fc^tlSrUiBJi- 5 ft <©-S|$4S0*R91EI -5 „ 

[0 2] bV 5 ^taI«r*fcLfcg|MC^#fflrtg#ffl 
J^#<D— 0<|0>¥BBBIIEB|-C*>5 g 

2 TV* h^V yzf&WK 
10 3 -tf-VvMlf— 

5 i^mtt^ 




Searching PAJ 



1/1 /<— e? 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 10-193519 
(43)Date of publication of application : 28.07.1998 



(51)Int.CI. 



B32B 27/00 
B32B 27/00 
B32B 5/18 
B32B 27/18 
C08L 71/12 



(21 Application number : 09-003240 
(22)Date of filing : 10.01.1997 



(71 Applicant : KANEGAFUCHI CHEM IND CO LTD 
(72)Inventor : FUSHIMI TATSURO 
OZEKI SHUYA 



(54) FOAMED LAMINATE SHEET FOR INTERIOR MATERIAL OF AUTOMOBILE AND MOLDED BODY 
FOR INTERIOR MATERIAL OF AUTOMOBILE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable preparation of a foamed laminate sheet being excellent in 
lightweight properties, heat insulating properties, moldability-processability and recycling properties by a 
method wherein a non-foamed layer constituted of modified polyphenylene ether containing polyphenylene 
ether of a specified weight is laminated on one or both surfaces of a foamed layer of modified 
polyphenylene ether. 

SOLUTION: This sheet is a primary foamed laminate sheet prepared by forming a non-foamed layer of 
modified polyphenylene ether(PPE) resin on one or both surfaces of a foamed layer of the modified PPE 
resin. The modified PPE resin forming this foamed layer of the modified PPE resin is a copolymer obtained 
by modifying PPE resin by polymerization with a styrene monomer or the like. The modified PPE of the 
non-foamed layer is a copolymer prepared by polymerization of the PPE resin of 1-10wt.% with the 
styrene monomer or a monomer mixture of 90-99wt.% constituted mainly of the styrene monomer, or a 
material prepared by mixing this copolymer and at least one kind of the PPE resin with this copolymer or 
polystyrene resin and by modifying the mixture. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1]A foaming lamination layer sheet for automotive interior materials which laminated a non- 
foaming layer which consists of modified-polyphenylene-ether system resin (II) which 1 to 10 % of 
the weight of polyphenylene ether system resin contains to one side or both sides of a modified- 
polyphenylene-ether system resin (I) foaming layer. 

[Claim 2]The foaming lamination layer sheet for automotive interior materials according to claim 1 in 
which a modified-polyphenylene-ether system resin (II) non-foaming layer contains a shock-proof 
improving agent. 

[Claim 3]The foaming lamination layer sheet for automotive interior materials according to claim 1 or 
2 in which a modified-polyphenylene-ether system resin (II) non-foaming layer contains fire 
retardant. 

[Claim 4]The foaming lamination layer sheet for automotive interior materials according to claim 1 
whose thickness of a modified-polyphenylene-ether system resin (II) non-foaming layer is 100-350 
micrometers. 

[Claim 5]The foaming lamination layer sheet for automotive interior materials according to claim 1, 2, 
3, or 4 which modified-polyphenylene-ether system resin (I) contains in 35 to 75 % of the weight of 
polyphenylene ether system resin. 

[Claim 6]A modified-polyphenylene-ether system resin (I) foaming layer adds a foaming agent to 
modified-polyphenylene-ether system resin (I), Carry out extrusion foaming, it is obtained and, in 
primary thickness, 1-5 mm and primary expansion ratio Three to 20 times, The foaming lamination 
layer sheet for automotive interior materials according to claim 1, 2, 3, 4, or 5 whose cell diameter is 
0.05-0.9 mm and whose rate of a closed cell is not less than 60% of modified-polyphenylene-ether 
system resin foaming sheet. 

[Claim 7]To one side or both sides of a modified-polyphenylene-ether system resin (I) foaming layer. 
A Plastic solid for automotive interior materials acquired by making [ heat a primary foaming 
lamination layer sheet which laminated a non-foaming layer which consists of modified- 
polyphenylene-ether system resin (II) which 1 to 10 % of the weight of polyphenylene ether system 
resin contains, and ] foam the 2nd order and fabricating. 

[Claim 8]The Plastic solid for automotive interior materials according to claim 7 in which a 
polyphenylene ether system resin (II) non-foaming layer contains a shock-proof improving agent. 
[Claim 9]The Plastic solid for automotive interior materials according to claim 7 or 8 in which a 
polyphenylene ether system resin (II) non-foaming layer contains fire retardant. 
[Claim 10]The Plastic solid for automotive interior materials according to claim 7, 8, or 9 which 
modified-polyphenylene-ether system resin (I) contains in 35 to 75 % of the weight of polyphenylene 
ether system resin. 

[Claim 11]The Plastic solid for automotive interior materials according to claim 7, 8, 9, or 10 whose 
expansion ratio is five to 50, 0.07-2.0 mm and whose rate of a closed cell are 1.5-10 mm and whose 
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cell diameter thickness of a modified-polyphenylene-ether system resin (I) foaming layer after 
fabricating is not less than 60%. 

[Claim 12]It is the Plastic solid for automotive interior materials acquired by making the secondary 
primary foaming lamination layer sheet that laminated a non-foaming layer foam only on one side of 
a modified-polyphenylene-ether system resin (I) foaming layer, and fabricating, The Plastic solid for 
automotive interior materials according to claim 7, 8, 9, 10, or 11 arranging a non-foaming layer to 
the interior-of-a-room side. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention manufactures the Plastic solid for automotive interior 
materials acquired by fabricating the foaming lamination layer sheet for automotive interior 
materials, and it especially the foaming lamination layer sheet for interior materials for automobile 
ceilings, and the Plastic solid for interior materials for automobile ceilings, and belongs to the 
technical field to be used. The foaming lamination layer sheet for automotive interior materials and 
the Plastic solid for automotive interior materials excellent in heat resistance and lightweight nature 
are manufactured in more detail, and it belongs to the technical field to be used. 
[0002] 

[Description of the Prior Art]What [ laminated urethane foam as an automotive interior material, 
especially an interior material for automobile ceilings conventionally to the substrate which makes 
foamed thermoplastic resin a subject ], What fabricated the lamination layer sheet which laminated 
the non-foaming layer of the styrene maleic anhydride copolymer to both sides of the foaming layer 
of a styrene maleic anhydride copolymer in desired shape is used widely. It has the feature that 
those automotive interior materials are lightweight, their adiathermancy is high, and molding 
workability is excellent. 

[0003]However, since heat resistance is insufficient when said automotive interior material, 
especially the interior material for automobile ceilings are used and it exposes to an elevated 
temperature for a long time, the problem of hanging down by prudence or changing may arise. 
[0004]In order to solve this problem, the automotive interior material which uses inorganic glass 
fiber and the composite material of a plastic as a substrate has been used. 

[0005]However, although the quality of heat resistance is maintainable in the case of this composite 
material, since a weight saving cannot be attained and also glass fiber is contained, there is a 
problem that recycling efficiency is bad and becomes a high cost. 

[0006]Heat resistance is improved, as an interior material for automobile ceilings lightweight and 
recyclable moreover, it is lightweight and the foaming lamination layer sheet which laminated the 
denaturation PPE system resin non-foaming layer to both sides of the existing heat-resistant 
modified-polyphenylene-ether (PPE) system resin foaming layer is proposed (JP,4-1 1 62, U). The 
foaming lamination layer sheet for automobile ceilings using this denaturation PPE system resin is 
excellent in heat resistance, and since it is lightweight, it is supposed that hanging down by the 
modification and prudence under an elevated temperature is improvable of a lamination layer sheet. 
[0007] 

[Problem(s) to be Solved by the Invention]However, the demand to the heat resistance of an 
automotive interior material, lightweight nature, and cost is insufficient for filling a demand of a 
commercial scene also with said denaturation PPE system resin foaming lamination layer sheet, 
since it is still severer, and the further improvement is needed in recent years. For example, the 
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Plastic solid of said denaturation PPE system resin foaming lamination layer sheet is not still a 
satisfaction **** thing in a heat-resistant point. According to this invention person's research, it 
has the remains distortion at the time of shaping, when exposed into a hot (for example, not less 
than 80 **) atmosphere for a long time, a residual strain is eased quietly, modification arises as the 
result, and the problem of stopping being equal to use is included. 

[0008]An object of this invention is to provide cheaply and easily the foaming lamination layer sheet 
for automotive interior materials which has the further outstanding heat resistance (heat-resistant 
deformable) in view of this actual condition in addition to the characteristics, such as lightweight 
nature, adiathermancy, molding workability, and recycling efficiency. 
[0009] 

[Means for Solving the Problem]A result of having repeated examination variously in order [ in which 
this invention person has outstanding heat resistance and lightweight nature ] to provide cheaply 
easily a Plastic solid for automotive interior materials which can be manufactured, While using heat- 
resistant high denaturation PPE system resin for a foaming layer and securing the heat resistance 
of a foaming sheet, when forming a non-foaming layer provided in on a foaming layer from heat- 
resistant low resin, A residual strain at the time of shaping can be lessened, and it is lightweight, 
finds out that it can deal in a foaming lamination layer sheet for automotive interior materials which 
has heat-resistant (heat-resistant deformable) and good high dimensional stability which is not in 
the former, a moldability, shock resistance, insulation, adiathermancy, and cost competitiveness, and 
came to complete this invention. 

[0010]Namely, this invention to one side or both sides of a modified-polyphenylene-ether system 
resin (I) foaming layer, a foaming lamination layer sheet for automotive interior materials (claim 1) 
which laminated a non-foaming layer which consists of modified-polyphenylene-ether system resin 
(II) which carries out 1 to 10% (% of the weight and the following — the same) of polyphenylene 
ether system resin content. The foaming lamination layer sheet for automotive interior materials 
according to claim 1 in which a modified-polyphenylene-ether system resin (II) non-foaming layer 
contains a shock-proof improving agent (claim 2), The foaming lamination layer sheet for automotive 
interior materials according to claim 1 or 2 in which a modified-polyphenylene-ether system resin 
(II) non-foaming layer contains fire retardant (claim 3), The foaming lamination layer sheet for 
automotive interior materials according to claim 1 whose thickness of a modified-polyphenylene- 
ether system resin (II) non-foaming layer is 100-350 micrometers (claim 4), The foaming lamination 
layer sheet for automotive interior materials according to claim 1, 2, 3, or 4 which modified- 
polyphenylene-ether system resin (I) contains in 35 to 75% of polyphenylene ether system resin 
(claim 5), A modified-polyphenylene-ether system resin (I) foaming layer adds and carries out 
extrusion foaming of the foaming agent to modified-polyphenylene-ether system resin (I), and it is 
obtained, In 1-5 mm and primary expansion ratio, three to 20 times and a cell diameter 0.05-0.9 mm, 
[ primary thickness ] The foaming lamination layer sheet for automotive interior materials according 
to claim 1, 2, 3, 4, or 5 whose rate of a closed cell is not less than 60% of modified-polyphenylene- 
ether system resin foaming sheet (claim 6), To one side or both sides of a modified-polyphenylene- 
ether system resin (I) foaming layer. Heat a primary foaming lamination layer sheet which laminated 
a non-foaming layer which consists of modified-polyphenylene-ether system resin (II) which 1 to 
10% of polyphenylene ether system resin contains, and the 2nd order is made to foam, A Plastic 
solid for automotive interior materials (claim 7) acquired by fabricating, the Plastic solid for 
automotive interior materials according to claim 7 in which a polyphenylene ether system resin (II) 
non-foaming layer contains a shock-proof improving agent (claim 8), The Plastic solid for 
automotive interior materials according to claim 7 or 8 in which a polyphenylene ether system resin 
(II) non-foaming layer contains fire retardant (claim 9), Thickness of the Plastic solid for automotive 
interior materials according to claim 7, 8, or 9 (claim 10) which modified-polyphenylene-ether 
system resin (I) contains in 35 to 75% of polyphenylene ether system resin, and a modified- 
polyphenylene-ether system resin (I) foaming layer after fabricating 1.5-10 mm, The Plastic solid for 
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automotive interior materials according to claim 7, 8, 9, or 10 0.07-2.0 mm and whose rate of a 
closed cell are five to 50 and whose cell diameter expansion ratio is not less than 60% (claim 11), 
And it is the Plastic solid for automotive interior materials acquired by making the secondary 
primary foaming lamination layer sheet that laminated a non-foaming layer foam only on one side of 
a modified-polyphenylene-ether system resin (I) foaming layer, and fabricating, It is related with the 
Plastic solid for automotive interior materials according to claim 7, 8, 9, 10, or 11 (claim 12) 
arranging a non-foaming layer to the interior-of-a-room side. 
[0011] 

[Embodiment of the Invention]The foaming lamination layer sheet for automotive interior materials 
of this invention is a primary foaming lamination layer sheet which forms a denaturation PPE system 
resin (II) non-foaming layer in one side or both sides of a modified-polyphenylene-ether (PPE) 
system resin (I) foaming layer (primary foaming layer). 

[0012]Since a denaturation PPE system resin (I) foaming layer is a layer used as the base of the 
foaming lamination layer sheet for automotive interior materials and this layer is formed from 
denaturation PPE system resin, Heat resistance (however, except for the heat resistance originating 
in the residual strain at the time of shaping) and a moldability become good, and a primary foaming 
lamination layer sheet can be fabricated easily. By a foaming layer, since it is low-density, this layer 
is lightweight and excellent in insulation and adiathermancy, and an operating resin amount is little, 
and it ends, and has cost competitiveness. 

[0013]The denaturation PPE system resin which forms a denaturation PPE system resin (I) foaming 
layer, The copolymer denatured by polymerizing the monomeric mixture which makes a styrene 
monomer or it the main ingredients to PPE system resin, Or it denaturalizes by mixing this 
copolymer and at least one sort and this copolymer of PPE system resin, or polystyrene system 
resin, For example, mixed resin of PPE system resin and polystyrene system resin (PS system 
resin), The graft which polymerized the monomeric mixture which makes a styrene monomer or it 
the main ingredients to PPE system resin, A mixture with copolymers (henceforth a PPE-St 
copolymer), such as a block, this copolymer, PS system resin, or PPE system resin, the mixture of 
this copolymer, PPE system resin, and PS system resin, etc. are raised. Among these, the mixture of 
PPE system resin and PS system resin is preferred from points, like manufacture is easy and there 
is. 

[001 4]A rate, and PPE system resin and the styrene monomer ingredient (a styrene monomer and 
other copolymerizable monomers may be included in 40% or less of range) in a PPE-St copolymer of 
PPE system resin and PS system resin in mixed resin which is denaturation PPE system resin (I) 
(hereafter) If it uses also calling it a styrene monomer ingredient comparatively, The styrene 
monomer ingredient for which PPE system resin polymerized PS system resin or PPE system resin 
to 38 to 58% further 35 to 60% 35 to 75% especially is especially [ 42 to 62% of] preferred further 40 
to 65% 25 to 65%. Also when mixing a PPE-St copolymer with at least one sort of PPE system resin 
and PS system resin and dealing in denaturation PPE system resin, The sum total (henceforth a 
PPE ingredient) of PPE system resin, and the sum total of a styrene monomer ingredient. The rate 
of (calling it a styrene component hereafter) is the same as the above, and For example, the mixture 
of PPE system resin, PPE-St system resin, and a PPE-St copolymer, Also in the mixture of a PPE- 
St copolymer and PS system resin, and the mixture of PPE system resin, a PPE-St copolymer, and 
PS system resin, the rate of a PPE ingredient and a styrene component is the same as the above. 
When the using rate of a PPE ingredient will be less than 35%, it is in the tendency for heat 
resistance to be inferior, if 75% is surpassed, the viscosity at the time of a heating flow may rise, 
and foaming may become difficult. 

[0015]As said PPE system resin, for example Poly (2,6-dimethylphenylene-1,4-ether), Poly (2- 
methyl-6-ethylphenylene-1,4-ether), poly (2, 6-diethylphenylene-1, 4-ether), Poly (2~methyl-6-n- 
propylphenylene-1,4-ether), Poly (the 2-methyl-6-n-butylphenylene- 1, 4-ether), Poly (2-methyl- 
6-Krol phenylene-1, 4-ether), poly (2-methyl-6-bromine phenylene-1, 4-ether), poly (2~ethyl-6-Krol 
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phenylene-1,4-ether), etc. are raised. These may be used independently and may be used combining 
two or more sorts. Among these, poly (2,6-dimethylphenylene-1,4-ether) is preferred from the 
flexibility of a raw material, and a point of cost. The poly in which a halogen system element is 
contained when you would like to give fire retardancy (2-methyl-6-Krol phenylene~1,4-ether), Poly 
(2-methyl-6-bromine phenylene~1,4-ether) and poly (2~ethyl-6-Krol phenylene~1,4-ether) are 
preferred. 

[0016]PS system resin which forms said PPE system resin and (or) a PPE~St copolymer, and a 
mixture, It is resin which uses derivatives, such as styrene or its derivative, for example, alpha- 
methylstyrene, 2,4-dimethylstyrene, mono- KURORU styrene, dichloro styrene, p-methylstyrene, 
and ethylstyrene, as the main ingredients. Therefore, PS system resin may be the copolymer made 
by carrying out copolymerization not only to the homopolymers which consist only of styrene or a 
styrene derivative, or those copolymers but to other monomers. Styrene in said copolymer or the 
content of the derivative is usually 60 to 100%, and further 75 to 100%, and other monomers which 
can carry out copolymerization to styrene or its derivative are 0 to 40%, and further 0 to 25%. For 
example, like high impact polystyrene, when polymerizing styrene or a styrene derivative, it may add 
and a synthetic rubber or rubber latex may be polymerized. 

[0017]As the styrene by which it is used for manufacture of said PS system resin and in which it 
deals or its derivative, and other copolymerizable monomers, For example, nitryl compounds, such as 
acrylonitrile and a methacrylonitrile, Unsaturated carboxylic acid, such as alkyl (meta) acrylate, such 
as methyl (meta) acrylate, ethyl (meta) acrylate, and butyl (meta) acrylate, a maleic anhydride, and 
itaconic acid, or the acid anhydride of those is raised. These may be used independently and may be 
used combining two or more sorts. 

[0018]As an example of said PS system resin, polystyrene, a styrene alpha-methylstyrene 
copolymer, the styrene butadiene copolymer represented with high impact polystyrene, a styrene 
acrylonitrile copolymer, etc. are raised, for example. Among these, polystyrene is preferred from the 
flexibility and a point of cost. 

[0019]As an example of a polymerization and the styrene monomer which carries out graft 
polymerization preferably, styrene, alpha-methylstyrene, 2,4-dimethylstyrene, mono- KURORU 
styrene, dichloro styrene, p-methylstyrene, ethylstyrene, etc. are raised to said PPE system resin, 
for example. These may be used independently and may be combined two or more sorts. Among 
these, styrene is preferred from flexibility and a point of cost. 

[0020]When polymerizing a styrene monomer to said PPE system resin, a styrene monomer is the 
main ingredients (not less than 60%). As copolymerizable in the range which will be not less than 70 
more% a monomer as a styrene monomer, For example, nitryl compounds, such as acrylonitrile and a 
methacrylonitrile, One sort, such as unsaturated carboxylic acid, such as alkyl (meta) acrylate, such 
as methyl (meta) acrylate, ethyl (meta) acrylate, and butyl (meta) acrylate, a maleic anhydride, and 
itaconic acid, or an acid anhydride of those, or two sorts or more may be made to contain. 
[0021]As a method of manufacturing the graft copolymer which polymerized the monomeric mixture 
which uses a styrene monomer or a styrene monomer as the main ingredients to said PPE system 
resin, the well-known method may be conventionally used, for example, it is indicated by JP,52- 
30991, B, JP,52-38596,B, etc. What is necessary is to add a radical initiator and a styrene monomer, 
or a monomeric mixture to PPE system resin, and just to depend a monomer on a method at the 
polymerizing time, agitating under existence of an organic solvent or absence in the anhydrous state 
in a 130-200 ** temperature requirement. 

[0022]As thickness of the denaturation PPE system resin (I) foaming layer (primary foaming layer) 
used as base material resin, denaturation PPE system resin (I) like the above 1-5 mm, It is preferred 
that they are not less than 60% and not less than 70 more% as 1.5-3.5 mm and expansion ratio as 
0.05-0.9 mm, further 0.1-0.5 mm, and a rate of a closed cell as three to 20 times, further five to 15 
times, and a cell diameter. 1 to 5% and further 2 to 4% of the quantity of the residual volatile 
constituent in a primary foaming layer is desirable to foaming layer full weight. The quantity of a 
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residual volatile constituent heats a foaming layer sample below to decomposition temperature 
above the temperature which denaturation PPE system resin begins to soften, for example, and a 
volatile constituent is volatilized enough, it is measured by the weight differences before and behind 
heating, or it is measured by gas chromatography. 

[0023]When the thickness of said primary foaming layer is less than 1 mm, intensity and 
adiathermancy may be insufficient and it may not be suitable as a foaming lamination layer sheet for 
automotive interior materials. On the other hand, when surpassing 5 mm, heat may be easily 
transmitted to the central part of the thickness direction of a denaturation PPE system foaming 
layer at the time of shaping heating, sufficient heating cannot be performed, but a moldability may 
worsen. If cooking time is lengthened in order to perform sufficient heating, foam breaking etc. may 
arise in the cell of a foamed layer surface, and a thing permissible as a product may become is hard 
to be obtained. When the expansion ratio of a primary foaming layer is less than 3 times, it is inferior 
to pliability, and becomes easy to produce breakage by bending etc., and a lightweight thing becomes 
is hard to be obtained. When expansion ratio surpasses 20 times, there is a tendency which 
aggravation of the moldability by being hard to heat to intensity and the central part produces. When 
sufficient intensity is hard to be obtained and it furthermore surpasses 0.9 mm in the case of less 
than 0.05-mm cell diameter, there is a tendency inferior to adiathermancy. When the rate of a 
closed cell is less than 60%, while it is inferior to adiathermancy and rigidity, it becomes difficult to 
obtain the secondary expansion ratio made into the purpose also with shaping heating, and there is a 
tendency inferior to a moldability. when secondary expansion ratio may be unable to become low too 
much, and it may be unable to fabricate good, when a residual volatile constituent is less than 1%, 
and surpassing 5%, it is air between non-foaming layers — it may be generated by the ball or the 
dimensional stability by temporality may worsen. 

[0024]To the denaturation PPE system resin used for the foaming layer in this invention, a cellular 
regulator, a shock-proof improving agent, lubricant, an antioxidant, an antistatic agent, paints, fire 
retardant, stabilizer, a bad smell reduction agent, etc. may be added if needed. 
[0025]As said bad smell reduction agent, copolymers or these mixtures of aliphatic carboxylic acid, 
aliphatic-carboxylic-acid ester, alicycle fellows carboxylic acid, alicycle fellows carboxylate, a 
carboxylic anhydride, an alkenyl aromatic compound, and an acid anhydride, etc. are raised, for 
example. Especially a maleic anhydride is preferred from a point of flexibility. When said bad smell 
reduction agent is used, it is preferred to use 0.1-5 copies further 1-4 copies to 100 copies of 
denaturation PPE system resin. 

[0026]The non-foaming layer which consists of denaturation PPE system resin (II) which 1 to 10% of 
PPE system resin contains is formed in one side or both sides of a primary foaming layer like the 
above. 

[0027]In the case of the Plastic solid which modification arose when exposed into a hot (for 
example, not less than 80 **) atmosphere for a long time, for example, was attached to the ceiling of 
a car, modification generates the Plastic solid of the conventional denaturation PPE system resin 
foaming lamination layer sheet in a front section etc. According to this invention persons' research, 
when this modification originated in the distortion at the time of shaping and the residual strain 
existed in the non-foaming layer of the acquired Plastic solid, it turned out that the residual strain is 
eased under an elevated temperature, and the whole Plastic solid changes as a result. When this 
invention persons laminate a heat-resistant low denaturation PPE system resin (II) non-foaming 
layer from a foaming layer to one side or both sides of a foaming layer, the residual strain of a non- 
foaming layer is removed by heating to the temperature which can fabricate a foaming layer — 
moreover — that a foaming layer carries out foam breaking **** — the surface — it found out that 
it was possible to remove the residual strain of a non-foaming layer, without heating to the grade 
which that produces, and heat modification of a Plastic solid could be decreased remarkably as a 
result. When it has said composition, since the adhesive property is high, denaturation PPE system 
resin (II) used for a non-foaming layer and denaturation PPE system resin (I) used for a foaming 
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layer have the advantage that high interlaminar bonding strength is obtained. 
[0028]If the PPE ingredient in said denaturation PPE system resin surpasses 10%, a residual strain 
will remain easily at the time of shaping, and if the rate of a PPE ingredient will be less than 1%, the 
clear effect by using a PPE ingredient about heat resistance will become is hard to be acquired. 
[0029]The polymer which polymerized 90 to 99% of the monomeric mixture which makes a styrene 
monomer or it the main ingredients to 1 to 10% of PPE system resin as denaturation PPE system 
resin (II) (**), Or it is a mixture with a ** (**) polymer and at least one sort and ** (**) polymer of 
PPE system resin, or PS system resin, Denaturation PPE system resin which is a mixture whose 
content of PPE system resin in this mixture is 1 to 10% is raised as an example, and the mixture of 
PPE system resin and PS system resin is preferred from points, like manufacture is easy and there 
is among these. As the rate of PPE system resin and PS system resin in denaturation PPE system 
resin (II), and a still more desirable rate of PPE system resin and the styrene monomer ingredient (a 
styrene monomer and other copolymerizable monomers may be included 0 to 40%) in a PPE~St 
copolymer, The styrene monomer ingredient for which PPE system resin polymerized PS system 
resin or PPE system resin to 4 to 8% 1 to 8% especially is 92 to 96% especially 92 to 99%. Also when 
mixing a PPE-St copolymer with at least one sort of PPE system resin and PS system resin and 
dealing in denaturation PPE system resin (II), The total quantity of the styrene monomer ingredient 
containing the sum total (henceforth a PPE ingredient) and 0 to 40% of other copolymerizable 
monomers of PPE system resin. (It is hereafter called a styrene component) are the above and a 
homotype enclosure, and For example, the mixture of PPE system resin and a PPE-St copolymer, In 
the mixture of a PPE-St copolymer and PS system resin, and the mixture of PPE system resin, a 
PPE-St copolymer, and PS system resin, Especially a PPE ingredient is 4 to 8% further 1 to 8% 1 to 
10%, and 92 to 96% of especially a styrene component is desirable further 92 to 99% 90 to 99%. When 
the using rate of PPE system resin is too large, the heat resistance (heat-resistant deformable) of a 
Plastic solid is inferior. 

[0030]In the lamination layer sheet which laminated the non-foaming layer which turns into a 
denaturation PPE system resin (I) foaming layer from denaturation PPE system resin (II), a non- 
foaming layer makes a PPE ingredient low, and makes heat resistance low, and the direction of a 
foaming layer which makes a PPE ingredient high and makes heat resistance high is preferred from 
the point that the thing excellent in heat resistance is obtained. 

[0031]Since examples, such as PPE system resin used for manufacture of denaturation PPE system 
resin (II), PS system resin, and a styrene monomer, a desirable thing, etc. are the same as that of 
the case of a primary foaming layer, explanation is omitted. However, the styrene butadiene 
copolymer represented with high impact polystyrene is added as a desirable example of PS system 
resin from the point that the shock-proof improvement effect of a non-foaming layer is large. 
[0032]Said denaturation PPE system resin (II) may be mixed with other thermoplastics, and may use. 

[0033]As thermoplastics besides the above, VCM/PVC system resin, such as polyolefines, such as 
polycarbonate, polyester, polyethylene, and polypropylene, and polyvinyl chloride, polyether sulphone, 
polysulfone, polyamide, etc. are raised, for example. When thermoplastics besides the above is 
contained in a non-foaming layer, not less than 70% and not less than 80 more% of the denaturation 
PPE system resin (II) content in a non-foaming layer is desirable. A point to 20% or less which deals 
in the clear effect by using other thermoplastics is preferred. 

[0034]As for the cases of one side of the thickness of the non-foaming layer laminated by one side 
or both sides of a foaming layer, in the foaming lamination layer sheet of this invention, the case of 
both sides is also 100-350 micrometers and further 120-250 micrometers. When the thickness of a 
non-foaming layer is thinner than 100 micrometers, While the weight saving of a foaming lamination 
layer sheet and cost cut-ization can be attained, it is said that the thickness flat nature of a film 
usually gets worse, The intensity of a foaming lamination layer sheet, rigidity, etc. are inferior, and 
since the thickness of a non-foaming layer is thin, adiathermancy is inferior, As a result of being 
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easy to be cooled by the time the foaming lamination layer sheet fully heated at the time of foaming 
lamination layer sheet shaping is fabricated with the press for shaping, and being hard to be held at 
a required temperature, the tendency for a residual strain to ******-come to be easy to a Plastic 
solid arises, and it is in the tendency for heat resistance to fall. In being thicker than 350 
micrometers, in order to lower a transportation cost on the other hand, when carrying out the roll 
volume of the foaming lamination layer sheet, It is in the tendency the crease by bending becomes 
easy to generate at manufacture / roll volume process of a foaming lamination layer sheet, and the 
metsuke amount of a foaming lamination layer sheet becomes heavy, and it becomes 
disadvantageous for the weight saving required of the foaming lamination layer sheet for automobile 
ceilings. It is in the tendency for homogeneity to become is hard to be heated to the inside of a 
foaming layer at the time of shaping heating, and for heat resistance to be inferior as a result. 
[0035]In providing a non-foaming layer in both sides of a primary foaming layer, the features, like 
rigidity, heat resistance, and dimensional stability are excellent, for example arise. When providing a 
non-foaming layer only in one side, the foaming lamination layer sheet obtained becomes lightweight, 
and manufacture is simplified and cost becomes cheap. 

[0036]When providing a non-foaming layer only in one side, it is preferred from a heat-resistant 
point to make a non-foaming layer into the interior-of-a-room side. 

[0037]When forming said non-foaming layer, if needed, it is independent to denaturation PPE system 
resin (II), or a shock-proof improving agent, fire retardant, a bulking agent, lubricant, an antioxidant, 
an antistatic agent, paints, stabilizer, a bad smell reduction agent, etc. may be added combining two 
or more sorts to it. 

[0038]Said shock-proof improving agent laminates a denaturation PPE system resin (II) non-foaming 
layer to a denaturation PPE system resin (I) foaming layer, Trimming processing at the time of 
fabricating the lamination layer sheet made to foam the 2nd order as an automotive interior material, 
especially an interior material for automobile ceilings, When conveying punching work, and a foaming 
lamination layer sheet and a Plastic solid, it is effective in preventing a crack of a non-foaming layer 
etc., and this invention persons find out this validity for the first time. 

[0039]As long as it demonstrates the effect by mixing to base material resin as said shock-proof 
improving agent, it may be an ingredient which can use it without limitation, introduces into 
denaturation PPE system resin or PS system resin by denaturation by polymerization, and can 
demonstrate the shock-proof improvement effect especially. For example, shock resistance can be 
given to a non-foaming layer also when using the thing containing a shock-proof improvement 
ingredient as PS system resin used for the denaturation of PPE system resin like high impact 
polystyrene (high impact polystyrene). 

[0040]As an example of said shock-proof improving agent, synthetic rubbers, such as crude rubber 
and diene system rubber, the thing by which graft polymerization was carried out to the 
surroundings of the rubber particle in olefin nature unsaturated monomers, such as a styrene and 
methyl meta-creation, etc. are used suitably. 

[0041] As an example of said rubber, for example A styrene butadiene copolymer, A water addition 
styrene butadiene rubber, butadiene rubber, polyisoprene rubber, Ethylene propylene rubber, an 
ethylene-propylene-diene copolymer, An acrylonitrile butadiene copolymer, chloroprene rubber, 
isobutylene isoprene rubber, Urethane rubber, silicone rubber, polysulfide rubber, hydrogenated 
nitrile rubber, Polyether special rubber, fluorocarbon rubber, tetrafluoride ethylene-propylene rubber, 
Acrylic rubber, chlorosulfonated polyethylene rubber, epichlorohydrin rubber, Propylene oxide rubber, 
ethylene-acrylic rubber, liquid rubber, polynorbornene rubber, A styrene thermoplastic elastomer, 
thermoplastic elastomer olefin, Thermoplastic elastomer urethane, thermoplastic elastomer 
polyester, Thermoplastic elastomer polyamide, thermoplastic 1,2-polybutadiene, VCM/PVC system 
thermoplastic elastomer, thermoplastic elastomer fluorine, MBS resin, an ethylene-vinylacetate 
copolymer, etc. are raised. These may be used alone and may be used combining two or more sorts. 
Among these, the styrene butadiene rubber from points, such as merit of compatibility with 
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denaturation PPE system resin and flexibility, and a hydrogenation styrene butadiene rubber are 
preferred. 

[0042]The using rate of said shock-proof improving agent has 5 to 20% of preferred ********** 2 
to 25% to the resin which forms a non-foaming layer as a rubber composition. In fully revealing the 
pliability and the shock-proof improvement effect of a non-foaming layer for the using rate of a 
shock-proof improving agent no longer as a rubber composition at less than 2% of case, fully not 
preventing breakage by bending, a shock, etc. and surpassing 25%, it comes to be inferior to heat 
resistance or rigidity. When using high impact polystyrene for formation of a non-foaming layer, it is 
preferred from the same reason as the above that the rate of the sum total of the rubber 
composition of high impact polystyrene and the rubber composition in a shock-proof improving 
agent becomes 5 to 20% of ********** 2 to 25% to non-foaming layer base material resin. 
[0043]As for denaturation PPE system resin (II) which forms a non-foaming layer, in order to 
prevent a crack of the non-foaming layer generated when the punching work and transportation in a 
forming cycle are performed etc., it is preferred that 120 or more J/m of Izod impact strength are 
170 or more J/m especially. Izod impact strength is the value measured according to ASTM D256 
with the notch. 

[0044]In order to raise the fire retardancy of the Plastic solid from the foaming lamination layer 
sheet for automotive interior materials of this invention, organic system fire retardant and an 
inorganic flame retardant may be used for a non-foaming layer. 

[0045]As an example of said organic system fire retardant, although a halogenated compound, 
phosphoric ester, halogen-containing phosphoric ester, etc. are raised, flexibility and the point of 
cost to a halogenated compound is preferred. 

[0046]As an example of said halogenated compound, for example Tetrabromobisphenol A, 2,2— bis(4— 
hydroxy-3,5-dibromophenyl)propane, Hexabromobenzene, tris (2, 3-dibromopropyl) isocyanurate, 
2,2-bis(4-hydroxyethoxy-3,5-dibromophenyl)propane, decabromo diphenyloxide, halogen-containing 
poly phosphate, polychloroparaffin, a par chloro pentacyclo decane, tetrabromo ethane, a 
hexabromocyclodecane, etc. are raised. Halogenation resin may be used as organic system fire 
retardant. Brominated polystyrene, chlorination polystyrene, etc. are raised as an example of said 
halogenation resin. 

[0047]As an example of said phosphoric ester, for example Trimethyl phosphate, Triethyl phosphate, 
triphenyl phosphate, tricresyl phosphate, trixylenyl phosphate, cresyl diphenyl phosphate, xylenyl 
diphenyl phosphate, Tori (2, 6-dimethylphenyl) phosphate, etc. are raised. 

[0048]As an example of said halogen-containing phosphoric ester, tris (chloroethyl) phosphate, tris 
(beta-chloropropyl) phosphate, tris (dichloropropyl) phosphate, tris (tribromo neopentyl) phosphate, 
etc. are raised, for example. 

[0049]As an example of said inorganic flame retardant, an antimony compound, aluminium hydroxide, 
ammonium polyphosphate, magnesium hydroxide, molybdenum oxide, zirconium oxide, silicon oxide, 
boric acid, etc. are raised, for example. The point of the fire-resistant effect by control of a 
physical-properties fall of base material resin and minute amount addition to an antimony compound 
is preferred. 

[0050]Antimonous oxide, antimony pentoxide, etc. are raised as an example of said antimony 
compound. 

[0051]Although said fire retardant may be used independently and it may use combining two or more 
sorts, the combination of points, such as a fire-resistant effect, to a halogenated compound and an 
antimony compound is preferred. 

[0052]the addition of said fire retardant has 0.2-10 copies and 0.5-7 copies of preferred 
********** to denaturation PPE system resin (11)100 copy (a weight section and the following — 
the same). When there are few additions than 0.2 copy, a fire-resistant effect may not fully be 
demonstrated, and when more than ten copies, the fall of the physical properties of base material 
resin, for example, heat resistance etc., may become large. 
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[0053]Said bulking agent is effective in raising the intensity of a Plastic solid, rigidity, dimensional 
stability, etc., and there is no limitation in particular in the bulking agent used. As an example of the 
bulking agent blended with a non-foaming layer, Talc (magnesium silicate), calcium carbonate (heavy, 
light ** colloid, etc.), Mica, magnesium oxide, magnesium carbonate, barium sulfate, calcium sulfate, 
calcium sulfite, silica, clay, kaolin, white carbon, magnesium hydroxide, carbon black, zeolite, 
molybdenum, etc. are raised. Especially in these, talc, calcium carbonate, and mica are preferred. 
[0054]1-50 copies of additions of said bulking agent are 5-40 copies preferably to 100 copies of 
denaturation PPE system resin (II)s. When an addition is less than one copy, the clear effect filled 
up with packing (inorganic substance) is not acquired, but if 50 copies are surpassed and it adds, 
since the viscosity of a resin composition increases and big load is applied to an extrusion machine, 
it will not be desirable, and the fall of the impact strength of a non-foaming layer will become 
remarkable. 

[0055]The desirable example of the primary foaming lamination layer sheet in which the denaturation 
PPE system resin (II) non-foaming layer was formed to one side or both sides of the denaturation 
PPE system resin (I) foaming layer like the above, What is necessary is just to combine the desirable 
example of the aforementioned denaturation PPE system resin (I) foaming layer, and an example 
with a preferred denaturation PPE system resin (II) non-foaming layer. 

[0056]The skin material may be laminated on the non-foaming layer by the foaming lamination layer 
sheet of this invention if needed. 

[0057]As an example of said skin material, the skin material used for the automotive interior material 
from the former can be used, for example, textile fabrics, a nonwoven fabric, a foaming sheet, etc. 
are raised. These Polyethylene terephthalate, polypropylene, polyamide (for example, nylon), It may 
be manufactured from natural materials, such as synthetic resins, such as polyacrylonitrile and 
modacryl (for example, money Charon), wool, cotton, and they may be combined. The foaming layer 
of resin, such as urethane and polyolefine, may be laminated between textile fabrics or the 
nonwoven fabric, and the foaming lamination layer sheet. When fire retardancy is needed for the 
foaming lamination layer sheet of this invention, it is preferred to use the skin material with which 
fire retardancy is given. 

[0058]As a method of pasting up said skin material on a foaming lamination layer sheet, How to use 
a hot calender roll etc. for a foaming lamination layer sheet, and to paste up on it what has attached 
adhesives to the skin material beforehand, How to paste up a skin material using a hot calender roll 
etc. after laminating a binder lamination process and the adhesives beforehand processed into film 
state for adhesives with a heat lamination process etc. to a foaming lamination layer sheet, The 
temporary stop of the skin material is carried out to a foaming lamination layer sheet via adhesives, 
and when laminating shaping, and the method and adhesives which perform adhesion simultaneously 
to a foaming lamination layer sheet at the time of hot forming, the method of carrying out lamination 
adhesion of the skin material simultaneously, etc. are raised. 

[0059]As said adhesives, although thermoplastic adhesive, hot melt adhesive, elastomeric adhesive, 
thermosetting adhesive, monomer reactive adhesive, inorganic system adhesives, natural material 
system adhesives, etc. are raised, a point to the hot melt adhesive which can be pasted up easily is 
preferred. 

[0060]As said hot melt adhesive, a polyolefin system, a denaturation polyolefin system, What used 
resin, such as a polyurethane system, an ethylene-vinylacetate copolymer system, a polyamide 
system, a polyester system, a thermoplastic elastomer system, a styrene butadiene copolymer 
system, and a styrene isoprene copolymer system, as the ingredient is raised. These may be used 
independently, may be combined two or more sorts and may be used. 

[0061]Said hot melt adhesive has preferred flow beginning temperature from a point of heat 
resistance [ what / is not less than 90 ** ]. 

[0062]The foaming lamination layer sheet of this invention is a primary foaming lamination layer 
sheet like the above, heat this primary foaming lamination layer sheet, it is made to foam (secondary 
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foaming), and the secondary foaming lamination layer sheet Plastic solid acquired by fabricating 
using a metallic mold is suitably used as an automotive interior material, especially an interior 
material for automobile ceilings. 

[0063]Below, the process of the foaming lamination layer sheet for automotive interior materials of 
this invention and the Plastic solid for automotive interior materials is explained. 
[0064]The denaturation PPE system resin (I) foaming layer (primary foaming layer) used for this 
invention, To the copolymer etc. to which mixed resin or PPE system resin of PPE system resin and 
PS system resin was made to carry out the graft copolymerization of the styrene monomer. With an 
extrusion machine what added various kinds of additive agents when requiring 150-400 **, By 200- 
350 ** of **********, do melting and kneading of and, subsequently under the high temperature 
high pressure of 150-400 **, 200-350 ** of **********, the pressure 3 - 50MPa, ********** 5 - 
40MPa, 1-15 copies of foaming agents and 2-10 copies of ********** are pressed fit to 100 copies 
of resin, After adjusting to the foaming optimal temperature (150-300 **, 180-250 ** of 
**********) anc | extruding in low-pressure atmosphere (usually inside of the atmosphere), it can 
manufacture by the method of fabricating to a sheet shaped with a mandrel etc., taking over on 
condition of for 0.5-40-m/. 

[0065]As a foaming agent used when manufacturing a denaturation PPE system resin (I) foaming 
layer, Hydrocarbon system foaming agents, such as butane, propane, pentane, a methyl chloride, 
dichloromethane, chlorofluoromethane, a dichloroethane, and dichloro difluoroethane, a halogenated 
hydrocarbon system foaming agent, etc. are raised. These may be used independently and may be 
used combining two or more sorts. A hydrocarbon system foaming agent is especially preferred from 
flexibility and the field of cost. 

[0066]A denaturation PPE system resin (II) non-foaming layer is laminated to said primary foaming 
layer, and the foaming lamination layer sheet for automotive interior materials of this invention is 
manufactured. 

[0067]Although the method of pasting up by a hot calender roll method etc., the co-extrusion 
laminated layers method performed using a multilayer extrusion metallic mold, etc. are raised to on 
the denaturation PPE system resin (I) foaming layer which foaming of denaturation PPE system 
resin (II) beforehand fabricated to film state is carried out as this method, and is supplied, The 
method of adhering the non-foaming layer which laminates in layers the resin composition for non- 
foaming layers supplied from the extrusion machine to on the denaturation PPE system resin (I) 
foaming layer supplied by carrying out foaming beforehand, and is in a plastic state with a cooling 
roller etc. is preferred. Especially, a manufacturing process decreases and the method which 
laminates with in-line one by performing extrusion of the extrusion-foaming sheet forming which 
manufactures a denaturation PPE system resin (I) foaming layer, and a non-foaming layer is 
preferred in cost. 

[0068]As a method of manufacturing the Plastic solid of the fabricated secondary foaming 
lamination layer sheet which is an interior material for automobile ceilings from the obtained primary 
foaming lamination layer sheet, For example, a primary foaming lamination layer sheet is clamped and 
led in the center of the heating furnace which has a heater up and down, and after heating to a 
temperature suitable for shaping, for example, 120-200 **, and making the 2nd order foam, it 
fabricates with the metallic mold which carried out temperature control succeedingly by vacuum 
forming, pressure forming, or other means. Cooking time is usually 10 to 90 seconds. 
[0069]As thickness of a secondary foaming layer, they are not less than 60% and not less than 70 
more% as five to 50 times, further ten to 25 times, the average cell diameter of 0.07-2.0 mm, further 
0.1-1.5 mm, and a rate of a closed cell as 1.5-10 mm, further 3.0-8 mm, and expansion ratio. 
[0070]When the thickness of said secondary foaming layer is less than 1.5 mm, it may be inferior to 
intensity and adiathermancy, and may not be suitable as an interior material for automobile ceilings, 
on the other hand, when surpassing 10 mm, it is an umbrella more than needed — there is a 
tendency for in the car [ to write ] to become narrow. When expansion ratio is less than 5 times, it 
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is inferior to pliability, and it is easy to produce breakage by bending etc. On the other hand, when 
surpassing 50 times, there is a tendency for intensity to fall. When an average cell diameter is 
furthermore less than 0.07 mm, sufficient intensity is hard to be obtained, and when larger than 2.0 
mm, there is a tendency inferior to adiathermancy. Rigidity may be inferior when the rate of a closed 
cell is less than 60%. 

[0071]The length of the thickness direction of the foaming cell of a Plastic solid, and the crosswise 
(cross direction of a Plastic solid) length, When observe the section of a Plastic solid with SEM, an 
optical microscope, etc., it measures about ten or more arbitrary cells, the average length is 
computed and the length of the cross direction of L1 and a cell is set to L2 for the length of the 
thickness direction of a cell, it is preferred that L1/L2 are 0.3-1.0, and ********** 0.4-1.0. When 
L1/L2 are smaller than 0.3, or in being larger than 1.0, a cell is flat, and in order that a cell may 
change spherically with heating, modification of the flection of a Plastic solid occurs under an 
elevated temperature. Therefore, in the case of the Plastic solid for automobile ceilings, it leads to 
modification of a front section and becomes with a problem, for example. 

[0072]The cell diameter L1 of a thickness direction is similarly measured about the Plastic solid 
after 8-hour heating at 85 **, and it is L1x100 (%) before formula: (it is L1 after 8-hour heating at 
L1-85 ** before heating) / heating. 

It is preferred that the reduction of area of L1 which was boiled, and was followed and computed is 
10% or less especially 15 more% or less 20% or less. When the reduction of area of L1 is larger than 
20%, in the flection of a Plastic solid, modification of a Plastic solid starts under an elevated 
temperature, for example, when it is a Plastic solid for automobile ceilings, it leads to modification of 
the front section after a heat test, and becomes a problem. 

[0073]In order to set L1/L2 to 0.3-1.0 and to make the reduction of area of L1 20% or less, It can 
attain not carrying out flat [ of the cell of a primary foaming sheet (denaturation PPE system resin 
(I) foaming layer) ] greatly, by controlling the thickness and metallic mold clearance at the time of 
free foaming at the time of shaping of a secondary foaming lamination layer sheet, etc. It is the 
thickness of the foaming layer of the secondary foaming lamination layer sheet obtained without 
performing preheating (secondary foaming) on the conditions as the case where metallic mold 
shaping is performed that the thickness at the time of free foaming is the same, and performing 
metallic mold shaping. 

[0074]Although it is the secondary foaming lamination layer sheet Plastic solid acquired by the 
interior material for automobile ceilings from the foaming lamination layer sheet of this invention 
heating the primary foaming lamination layer sheet like the above, making it foam the 2nd order, and 
fabricating it using a metallic mold, thickness T of a secondary foaming lamination layer sheet 
Plastic solid receives free thickness t (thickness of the foaming layer of a non-fabricating 
[ secondary ] foaming lamination layer sheet) of the foaming layer at the time of secondary foaming 
— 0.5 t<=T — further — it is preferred that they are 0.7 t<=T. In thickness T of the foaming layer 
of a Plastic solid, in being smaller than 0.5 t, a big residual strain remains in the foaming layer of a 
Plastic solid, and heat resistance is inferior. 

[0075]Thickness T of the foaming layer of said secondary foaming lamination layer sheet Plastic 
solid means the thickness of the thinnest portion of the flection of the portion from which heat 
resistance (heat-resistant deformable) poses a problem. For example, in the case of the Plastic 
solid for automobile ceilings, they are a front section flection or a rear part flection, shaping heat on 
the conditions as the case where a primary foaming lamination layer sheet is fabricated using a 
metallic mold with same free thickness t of the foaming layer at the time of said secondary foaming, 
and the 2nd order foams, and according to a metallic mold — not carrying out (a metallic mold is not 
used) — the thickness of a secondary foaming lamination layer sheet when it cools is said. When 
thickness is not uniform, it is the value which measured the same part as the portion which 
measured thickness T of the secondary foaming layer. 

[0076]The relation between thickness T of said secondary foaming lamination layer sheet Plastic 
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solid and free thickness t of the foaming layer of the foaming lamination layer sheet at the time of 
secondary foaming can be adjusted by changing the metallic mold clearance at the time of shaping, 
and changing the thickness of a Plastic solid. What is necessary is just to make metallic mold 
clearance at the time of laminating a skin material etc. to the primary secondary foaming lamination 
layer sheet into the clearance which applied the thickness of the skin material. 
[0077]Said relation can also be adjusted by changing secondary expansion ratio and changing free 
thickness t of the foaming layer at the time of secondary foaming changing the thickness of the 
foaming layer of a primary foaming lamination layer sheet, or by adjusting a residual volatile 
constituent content. The thickness of a primary foaming lamination layer sheet can be adjusted by 
the method of changing the taking over speed at the time of primary foaming sheet manufacture, for 
example. If thickness of a primary foaming lamination layer sheet is made thin, free thickness t of 
the foaming layer of a secondary foaming lamination layer sheet will become small, and if it thickens, 
free thickness t will become large. Adjustment of a residual volatile constituent content can be 
performed by the method of changing the amount of foaming agents at the time of primary foaming 
lamination layer sheet manufacture, the method (for example, it is neglected for several several day 
- months under temperature which secondary foaming does not start) of recuperating oneself in a 
primary foaming lamination layer sheet, etc. When the rate of a residual volatile constituent is low, 
secondary expansion ratio is stopped and free thickness t at the time of secondary foaming 
becomes small. 

[0078]Thus, even if it does not change thickness T of the foaming layer of a secondary foaming 
lamination layer sheet, it can fabricate in the range with which the relation of 0.5t<=T is filled by 
changing free thickness t of the foaming layer at the time of secondary foaming. 
[0079]When there is only one metallic mold like the straight forming of vacuum forming, thickness T 
of the foaming layer of a secondary foaming lamination layer sheet and free thickness t of the 
foaming layer at the time of secondary foaming become almost equal, and are preferred. Since it is 
vacuum forming, die ****** is also one of the good desirable methods. 

[0080]As an example of vacuum forming and pressure forming, plug forming, free drawing shaping, 
Methods, such as plug and ridge forming, ridge forming, matched mold forming, straight forming, 
drape forming, reverse draw shaping, exhaust air slip forming, plug assist forming, and plug assist 
reverse draw shaping, are raised. 

[0081] As for shaping, it is preferred to fabricate in the state before a keloid state occurs on the 
surface of a foaming lamination layer sheet with heating at the time of said secondary foaming. If it 
fabricates as a result of this invention person's research after the keloid state has occurred on the 
surface with heating, the rate of a closed cell becomes low and it is found out that the rigidity of a 
Plastic solid falls. It is to produce a keloid state according to the foam breaking of a foaming layer, 
and for decline in the rate of a closed cell to arise therefore. A die temperature is usually 40-100 
**. 

[0082]Thus, the foaming lamination layer sheet Plastic solid for automotive interior materials 
(secondary foaming lamination layer sheet Plastic solid) which has a thickness of 2-10 mm 
preferably is manufactured. 

[0083]As thickness of the secondary foaming lamination layer sheet Plastic solid like the above, 2.0- 
10 mm, As 3.0-8 mm and expansion ratio, they are not less than 60% and not less than 70 more% as 
0.07-2.0 mm, further 0.1-1.5 mm, and a rate of a closed cell as five to 50 times, further ten to 25 
times, and an average cell diameter. 

[0084]When the thickness of said secondary foaming lamination layer sheet Plastic solid is less than 
2.0 mm, it may be inferior to intensity and adiathermancy, and may not be suitable as a foaming 
lamination layer sheet Plastic solid for automotive interior materials. On the other hand, when 
surpassing 10 mm, there is a tendency to become bulky more than needed and for in the car to 
become narrow. When expansion ratio is less than 5 times, it is inferior to pliability and becomes 
easy to produce breakage by bending etc. On the other hand, when surpassing 50 times, there is a 
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tendency for intensity to fall. When an average cell diameter is furthermore less than 0.07 mm, 
sufficient intensity as a foaming object is hard to be obtained, and when larger than 2.0 mm, there is 
a tendency inferior to adiathermancy. Rigidity may be inferior when the rate of a closed cell is less 
than 60%. 

[0085]The foaming lamination layer sheet for automotive interior materials of this invention like the 
above has held that it is effective to reduce the thermal denaturation at the time of shaping as a 
means which raises the heat resistance of a secondary foaming lamination layer sheet Plastic solid. 
The combination of the heat-resistant denaturation PPE system resin (II) non-foaming layer lower 
than a denaturation PPE system resin (I) foaming layer as the method, The lightweight and cheap 
Plastic solid for automotive interior materials which heat resistance is improving more by specifying 
the thickness of a non-foaming layer to 100-350 micrometers in order to maintain the cooking 
temperature holdout at the time of shaping, and does not cause heat modification, especially the 
Plastic solid for interior materials for automobile ceilings can be provided. 
[0086] 

[Example]Although this invention is explained still in detail based on an example below, this invention 
does not receive restriction at all by these. 

[0087]The resin used by the example and the comparative example is packed into Table 1, and is 

shown. 

[0088] 

[Table 1] 
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[0089]The valuation method performed by the example and the comparative example is shown 
below. 

[0090](A foaming layer and the thickness of a Plastic solid) The thickness of the primary foaming 
sheet measured a thickness of 20 places crosswise [ of the foaming sheet ], and computed the 
average value of the measured value. The thickness of the Plastic solid and the foaming layer at the 
time of free foaming computed the average value of what lengthened the thickness of the non- 
foaming layer from the value measured by the same method as the thickness of a primary foaming 
sheet. 

[0091](Expansion ratio) Density df of the primary foaming sheet was measured according to JIS 
K7222, the density dp of denaturation PPE resin system resin was measured according to JIS 
K71 1 2, and it asked from the following formula. 

[0092]Expansion ratio = after the expansion ratio after dp/df and secondary foaming cut down the 
specimen and removed the non-foaming layer from the Plastic solid, it was measured by the same 
method as a primary foaming sheet. 

[0093](Rate of a closed cell) It evaluated and asked according to ASTM D-2859 (a multi- 
pycnometer (made in Beckmann) is used). 

[0094](Cell diameter (it is the same as a diagonal length cell diameter)) The section of the foaming 
layer was observed with the optical microscope, the cell diameter of 20 pieces was measured, and 
the average value of the measured value was computed. 

[0095](Superintendent officer) Average value was computed, after cutting down the specimen with a 
size of 1 m x 1 m to the extrusion direction of the primary foaming sheet and measuring those 
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weight from five places to it. 

[0096](Mounting heat resistance test) The following mounting heat resistance tests were done as a 
heat resistance test of a secondary foaming lamination layer sheet Plastic solid (Plastic solid). 
[0097]In the automobile ceiling part (cut body) which started only the roof part (ceiling part) from 
the automobile body at the time shown in drawing 1 . It equipped with Plastic solid 1 for interior 
materials for automobile ceilings which formed the assist grip attaching hole 2, the sun visor 
attaching hole 3, the room mirror attaching hole 4, and the tonneau-light attaching hole 5 at the 
time shown in drawing 2 , and it fixed so that it might become equivalent to a real vehicle via a sun 
visor room mirror room-lamp GANISSHU pillar. The point of measurement was symmetrically 
stamped on the front portion at intervals of 120 mm with the center line of six points and a Plastic 
solid (a-f in drawing 2 ). The marked line was formed near the point of measurement of a front 
section, and a vertical distance was measured. After supplying the cut body which attached the 
Plastic solid to the thermostatic chamber set as 85**1 ** next for 24 hours, the cut body was 
taken out from the thermostatic chamber and it cooled radiationally for 1 hour. The absolute value 
of the amount of dimensional changes of the perpendicular direction of the point of measurement 
stamped on the Plastic solid front section next was measured, and the maximum of a-f was 
recorded. 

[0098] 100 copies of mixed resin which mixed 72.7% of denaturation PPE resin (A), and 27.3% of PS 
resin (B) so that it might become 40% of an example 1PPE system resinous principle, and 60% of PS 
system resinous principle, Three copies of foaming agents (iso/n=85/15) and 0.32 copy of talc which 
use iso-butane as the main ingredients are kneaded at 305 ** with an extrusion machine, Cool to 
the resin temperature of 198 **, and it extrudes and clears from a circular dice, One 10 times the 
primary expansion ratio [ primary2.6 mm in thickness, and ] of this, the rate of a closed cell of 85%, 
the cell diameter of 0.19 mm, and the foaming sheet (foaming layer) of superintendent officer 240 

g/m were obtained by rolling round to a coiling roll via the taking over roll of 8-m the speed for /at 
rolled form. 

[0099]From a roll, with 5-m the speed for /, let out the obtained foaming sheet and 4.4% of a PPE 
system resinous principle, So that it may become 1 1.1% of a rubber composition to 95.6% of PS 
system resinous principle, and them 7.3% of denaturation PPE resin (A), Melting and kneading of 
76.0% of PS resin (B) and 16.7% of a shock-proof improving agent (C) are done with an extrusion 
machine, The foaming lamination layer sheet which extruded to film state with the resin temperature 
of 265 ** using T dice, laminated the 1 50-micrometer-thick non-foaming layer for the 150- 
micrometer-thick non-foaming layer on one side of a foaming layer or one side of ****** similarly, 
and laminated the non-foaming layer to both sides was obtained. The obtained foaming lamination 
layer sheet was cut. 

[0100]Next clamp the four quarters of the obtained foaming lamination layer sheet, and it puts into a 
shaping heating oven furnace, After heating for 60 seconds so that the skin temperature of a 
foaming lamination layer sheet may be 135 **, plug forming was performed in 4.2 mm of metallic 
mold clearances using the metallic mold which carried out temperature control to 60 **, trimming 
and punching work were performed, and the good Plastic solid for interior materials for automobile 
ceilings was acquired. The thickness of the foaming layer of the acquired Plastic solid was 3.9 mm. 
[0 1 0 1 ] It heated on the same conditions and the secondary foaming lamination layer sheet in the free 
foaming state where plug forming is not performed was obtained. The thickness of the obtained 
secondary foaming lamination layer sheet was 5.5 mm (5.2 mm in thickness of a foaming layer). 
[0102]The cut body was equipped with the acquired Plastic solid for interior materials for 
automobile ceilings, and the mounting heat resistance test was done. A result is shown in Tables 2 
and 3. 

[0103]The characteristic of said primary foaming layer and a Plastic solid and the result of having 
evaluated the expansion ratio, the cell diameter, and the rate of a closed cell after secondary 
foaming of a Plastic solid further are shown in Tables 2 and 3. 
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[0104]The primary foaming sheet was obtained like example 2 Example 1. 

[0105]From a roll, with 5-m the speed for /, let out the obtained foaming sheet and 6.7% of a PPE 
system resinous principle, So that it may become 1 1.1% of a rubber composition to 93.3% of PS 
system resinous principle, and them 10.9% of denaturation PPE resin (A), Melting and kneading of 
72.4% of PS resin (B) and 16.7% of a shock-proof improving agent (C) are done with an extrusion 
machine, The foaming lamination layer sheet which extruded to film state with the resin temperature 
of 272 ** using T dice, laminated the 1 50-micrometer-thick non-foaming layer for the 1 50— 
micrometer-thick non-foaming layer on one side of a foaming layer or one side of ****** similarly, 
and laminated the non-foaming layer to both sides was obtained. The obtained foaming lamination 
layer sheet was cut. 

[0106]Next clamp the four quarters of the obtained foaming lamination layer sheet, and it puts into a 
shaping heating oven furnace, After heating for 60 seconds so that the skin temperature of a 
foaming lamination layer sheet may be 135 **, plug forming was performed in 4.2 mm of metallic 
mold clearances using the metallic mold which carried out temperature control to 60 **, trimming 
and punching work were performed, and the good Plastic solid for interior materials for automobile 
ceilings was acquired. The thickness of the foaming layer of the acquired Plastic solid was 3.9 mm. 
[01 07]It heated on the same conditions and the secondary foaming lamination layer sheet in the free 
foaming state where plug forming is not performed was obtained. The thickness of the obtained 
secondary foaming lamination layer sheet was 5.5 mm (5.2 mm in thickness of a foaming layer). 
[0108]The cut body was equipped with the acquired Plastic solid for interior materials for 
automobile ceilings, and the mounting heat resistance test was done. 

[0109]The characteristic of said primary foaming layer and a Plastic solid and the result of having 
evaluated the expansion ratio, the cell diameter, and the rate of a closed cell after secondary 
foaming of a Plastic solid further are shown in Tables 2 and 3. 

[01 1 0]1 00 copies of denaturation PPE resin (A) containing 55% of an example 3PPE system resinous 
principle, and 45% of PS system resinous principle, Three copies of foaming agents (iso/n=85/15) 
and 0.32 copy of talc which use iso-butane as the main ingredients are kneaded at 305 ** with an 
extrusion machine, Cool to the resin temperature of 205 **, and it extrudes and clears from a 
circular dice, One 10 times the primary expansion ratio [ primary2.0 mm in thickness, and ] of this, 
the rate of a closed cell of 87%, the cell diameter of 0.17 mm, and the foaming sheet of 

superintendent officer 240 g/m were obtained by rolling round to a coiling roll via the taking over 
roll of 8~m the speed for /at rolled form. 

[01 1 1]From a roll, with 5-m the speed for /, let out the obtained foaming sheet and 4.4% of a PPE 
system resinous principle, So that it may become 1 1.1% of a rubber composition to 95.6% of PS 
system resinous principle, and them 7.3% of denaturation PPE resin (A), Melting and kneading of 
76.0% of PS resin (B) and 16.7% of a shock-proof improving agent (C) are done with an extrusion 
machine, The foaming lamination layer sheet which extruded to film state with the resin temperature 
of 265 ** using T dice, laminated the 1 50-micrometer-thick non-foaming layer for the 1 50- 
micrometer-thick non-foaming layer on one side of a foaming layer or one side of ****** similarly, 
and laminated the non-foaming layer to both sides was obtained. The obtained foaming lamination 
layer sheet was cut. 

[0112]Next clamp the four quarters of the obtained foaming lamination layer sheet, and it puts into a 
shaping heating oven furnace, After heating for 60 seconds so that the skin temperature of a 
foaming lamination layer sheet may be 145 **, plug forming was performed in 3.8 mm of metallic 
mold clearances using the metallic mold which carried out temperature control to 60 **, trimming 
and punching work were performed, and the good Plastic solid for interior materials for automobile 
ceilings was acquired. The thickness of the foaming layer of the acquired Plastic solid was 3.5 mm. 
[0113]It heated on the same conditions and the secondary foaming lamination layer sheet in the free 
foaming state where plug forming is not performed was obtained. The thickness of the obtained 
secondary foaming lamination layer sheet was 4.1 mm (3.9 mm in thickness of a foaming layer). 
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[01 14]The cut body was equipped with the acquired Plastic solid for interior materials for 
automobile ceilings, and the mounting heat resistance test was done. 

[0115]The characteristic of said primary foaming layer and a Plastic solid and the result of having 
evaluated the expansion ratio, the cell diameter, and the rate of a closed cell after secondary 
foaming of a Plastic solid further are shown in Tables 2 and 3. 
[0116]The primary foaming sheet was obtained like example 4 Example 3. 

[01 17]From a roll, with 5-m the speed for /, let out the obtained foaming sheet and 4.4% of a PPE 
system resinous principle, So that it may become 11.1% of a rubber composition to 95.6% of PS 
system resinous principle, and them 7.3% of denaturation PPE resin (A), Melting and the foaming 
lamination layer sheet which kneaded, extruded to film state with the resin temperature of 265 ** 
using T dice, and laminated the 1 50-micrometer-thick non-foaming layer only on one side of the 
foaming layer were obtained for 76.0% of PS resin (B), and 16.7% of a shock-proof improving agent 
(C) with the extrusion machine. The obtained foaming lamination layer sheet was cut. 
[0118]Next clamp the four quarters of the obtained foaming lamination layer sheet, and it puts into a 
shaping heating oven furnace, After heating for 60 seconds so that the skin temperature of a 
foaming lamination layer sheet may be 145 **, plug forming was performed in 3.7 mm of metallic 
mold clearances using the metallic mold which carried out temperature control to 60 **, trimming 
and punching work were performed, and the good Plastic solid for interior materials for automobile 
ceilings was acquired. The thickness of the foaming layer of the acquired Plastic solid was 3.5 mm. 
[0119]It heated on the same conditions and the secondary foaming lamination layer sheet in the free 
foaming state where plug forming is not performed was obtained. The thickness of the obtained 
secondary foaming lamination layer sheet was 4.0 mm (3.8 mm in thickness of a foaming layer). 
[0120]It equipped so that the non-foaming layer side of the acquired Plastic solid for interior 
materials for automobile ceilings might be on the interior-of-a-room side of a cut body, and the 
mounting heat resistance test was done. 

[0121]The characteristic of said primary foaming layer and a Plastic solid and the result of having 
evaluated the expansion ratio, the cell diameter, and the rate of a closed cell after secondary 
foaming of a Plastic solid further are shown in Tables 2 and 3. 
[0122]The primary foaming sheet was obtained like example 5 Example 3. 

[0123]From a roll, with 5-m the speed for /, let out the obtained foaming sheet and 4.3% of a PPE 
system resinous principle, So that it may become 1 1.1% of a rubber composition to 95.7% of PS 
system resinous principle, and them 7.3% of denaturation PPE resin (A), Melting and kneading of 
82.7% of PS resin (B) and 10.0% of a shock-proof improving agent (C) are done with an extrusion 
machine, The foaming lamination layer sheet which extruded to film state with the resin temperature 
of 265 ** using T dice, laminated the 1 50-micrometer-thick non-foaming layer for the 1 50- 
micrometer-thick non-foaming layer on one side of a foaming layer or one side of ****** similarly, 
and laminated the non-foaming layer to both sides was obtained. The obtained foaming lamination 
layer sheet was cut. 

[0124]Next clamp the four quarters of the obtained foaming lamination layer sheet, and it puts into a 
shaping heating oven furnace, After heating for 60 seconds so that the skin temperature of a 
foaming lamination layer sheet may be 145 **, plug forming was performed in 3.8 mm of metallic 
mold clearances using the metallic mold which carried out temperature control to 60 **, trimming 
and punching work were performed, and the good Plastic solid for interior materials for automobile 
ceilings was acquired. The thickness of the foaming layer of the acquired Plastic solid was 3.5 mm. 
[0125]It heated on the same conditions and the secondary foaming lamination layer sheet in the free 
foaming state where plug forming is not performed was obtained. The thickness of the obtained 
secondary foaming lamination layer sheet was 4.0 mm (3.8 mm in thickness of a foaming layer). 
[0126]The cut body was equipped with the acquired Plastic solid for interior materials for 
automobile ceilings, and the mounting heat resistance test was done. 

[0127]The characteristic of said primary foaming layer and a Plastic solid and the result of having 
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evaluated the expansion ratio, the cell diameter, and the rate of a closed cell after secondary 
foaming of a Plastic solid further are shown in Tables 2 and 3. 

[0128]The primary foaming sheet was obtained like comparative example 1 Example 1. 
[0129]Next clamp the four quarters of the obtained foaming sheet, and it puts into a shaping heating 
oven furnace, After heating for 60 seconds so that foaming sheet surface temperature may be 150 
**, the metallic mold which carried out temperature control to 60 ** performed plug forming in 3.5 
mm of metallic mold clearances, trimming and punching work were performed, and the Plastic solid 
for automobile ceiling material was acquired. The thickness of the acquired Plastic solid was 3.5 mm. 

[0130]It heated on the same conditions and the secondary foaming sheet in the free foaming state 
where plug forming is not performed was obtained. The thickness of the obtained secondary foaming 
sheet was 3.8 mm. 

[0131]The cut body was equipped with the acquired Plastic solid for interior materials for 
automobile ceilings, and the mounting heat resistance test was done. 

[0132]The characteristic of said primary foaming layer and a Plastic solid and the result of having 
evaluated the expansion ratio, the cell diameter, and the rate of a closed cell after secondary 
foaming of a Plastic solid further are shown in Tables 2 and 3. 

[0133]The primary foaming sheet was obtained like comparative example 2 Example 1. 
[0134]From a roll, with 5-m the speed for /, let out the obtained foaming sheet and 40% of a PPE 
system resinous principle, Melting and the foaming lamination layer sheet which kneaded, extruded 
to film state with the resin temperature of 300 ** using T dice, and laminated the 1 50-micrometer- 
thick non-foaming layer only on one side of the foaming layer were obtained for 72.7% of 
denaturation PPE resin (A), and 27.3% of PS resin (B) with the extrusion machine so that it might 
become 60% of PS system resinous principle. The obtained foaming lamination layer sheet was cut. 
[0135]Next clamp the four quarters of the obtained foaming lamination layer sheet, and it puts into a 
shaping heating oven furnace, After heating for 60 seconds so that the skin temperature of a 
foaming lamination layer sheet may be 135 **, plug forming was performed in 3.8 mm of metallic 
mold clearances using the metallic mold which carried out temperature control to 60 **, trimming 
and punching work were performed, and the Plastic solid for interior materials for automobile ceilings 
was acquired. The thickness of the foaming layer of the acquired Plastic solid was 3.5 mm. 
[0136] It heated on the same conditions and the secondary foaming lamination layer sheet in the free 
foaming state where plug forming is not performed was obtained. The thickness of the obtained 
secondary foaming lamination layer sheet was 4.0 mm (3.8 mm in thickness of a foaming layer). 
[0137] It equipped so that the non-foaming layer side of the acquired Plastic solid for interior 
materials for automobile ceilings might be on the interior-of-a-room side of a cut body, and the 
mounting heat resistance test was done. 

[0138]The characteristic of said primary foaming layer and a Plastic solid and the result of having 
evaluated the expansion ratio, the cell diameter, and the rate of a closed cell after secondary 
foaming of a Plastic solid further are shown in Tables 2 and 3. 

[0139]The primary foaming sheet was obtained like comparative example 3 Example 3. 
[01 40]It let out the obtained foaming sheet with 5-m the speed for /from the roll, and melting and 
the foaming lamination layer sheet which kneaded, extruded to film state with the resin temperature 
of 245 ** using T dice, and laminated the 1 50-micrometer-thick non-foaming layer only on one side 
of the foaming layer were obtained for denaturation PPE resin (A) with the extrusion machine. The 
obtained foaming lamination layer sheet was cut. 

[0141]Next clamp the four quarters of the obtained foaming lamination layer sheet, and it puts into a 
shaping heating oven furnace, After heating for 60 seconds so that the skin temperature of a 
foaming lamination layer sheet may be 145 **, plug forming was performed in 3.7 mm of metallic 
mold clearances using the metallic mold which carried out temperature control to 60 **, trimming 
and punching work were performed, and the Plastic solid for interior materials for automobile ceilings 
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was acquired. The thickness of the foaming layer of the acquired Plastic solid was 3.5 mm. 
[0142]It heated on the same conditions and the secondary foaming lamination layer sheet in the free 
foaming state where plug forming is not performed was obtained. The thickness of the obtained 
secondary foaming lamination layer sheet was 4.0 mm (3.8 mm in thickness of a foaming layer). 
[01 43]It equipped so that the non-foaming layer side of the acquired Plastic solid for interior 
materials for automobile ceilings might be on the interior-of-a-room side of a cut body, and the 
mounting heat resistance test was done. 

[0144]The characteristic of said primary foaming layer and a Plastic solid and the result of having 
evaluated the expansion ratio, the cell diameter, and the rate of a closed cell after secondary 
foaming of a Plastic solid further are shown in Tables 2 and 3. 

[0145]The primary foaming sheet was obtained like comparative example 4 Example 1. 
[0146]From a roll, with 5-m the speed for /, let out the obtained foaming sheet and 42.6% of a PPE 
system resinous principle, So that it may become 6.4% of a rubber composition to 57.4% of PS 
system resinous principle, and them 72.7% of denaturation PPE resin (A), Melting and kneading of 
17.3% of PS resin (B) and 10% of shock-proof improvement material (C) are done with an extrusion 
machine, The foaming lamination layer sheet which extruded to film state with the resin temperature 
of 300 ** using T dice, laminated the 1 50-micrometer-thick non-foaming layer for the 1 50— 
micrometer-thick non-foaming layer on one side of a foaming layer or one side of ****** similarly, 
and laminated the non-foaming layer to both sides was obtained. The obtained foaming lamination 
layer sheet was cut. 

[0147]Next clamp the four quarters of the obtained foaming lamination layer sheet, and it puts into a 
shaping heating oven furnace, After heating for 60 seconds so that the skin temperature of a 
foaming lamination layer sheet may be 135 **, plug forming was performed in 3.8 mm of metallic 
mold clearances using the metallic mold which carried out temperature control to 60 **, trimming 
and punching work were performed, and the Plastic solid for interior materials for automobile ceilings 
was acquired. The thickness of the foaming layer of the acquired Plastic solid was 3.5 mm. 
[01 48]It heated on the same conditions and the secondary foaming lamination layer sheet in the free 
foaming state where plug forming is not performed was obtained. The thickness of the obtained 
secondary foaming lamination layer sheet was 4.0 mm (3.8 mm in thickness of a foaming layer). 
[0149]The cut body was equipped with the acquired Plastic solid for interior materials for 
automobile ceilings, and the mounting heat resistance test was done. 

[0150]The characteristic of said primary foaming layer and a Plastic solid and the result of having 
evaluated the expansion ratio, the cell diameter, and the rate of a closed cell after secondary 
foaming of a Plastic solid further are shown in Tables 2 and 3. 
[0151]The primary foaming sheet was obtained like example 6 Example 1. 

[0152]From a roll, with 5-m the speed for /, let out the obtained primary foaming sheet and 4.7% of 
a denaturation PPE system resinous principle, So that it may become 17.6% of a rubber composition 
to 95.3% of PS system resinous principle, and them 7.3% of denaturation PPE resin (A), Melting and 
kneading of 67.7% of PS resin (B) and 25.0% of a shock-proof improving agent (C) are done with an 
extrusion machine, The foaming lamination layer sheet which extruded to film state with the resin 
temperature of 265 ** using T dice, laminated the 1 20-micrometer-thick non-foaming layer for the 
1 20-micrometer-thick non-foaming layer on one side of a foaming layer or one side of ****** 
similarly, and laminated the non-foaming layer to both sides was obtained. The obtained foaming 
lamination layer sheet was cut. 

[0153]Next clamp the four quarters of the obtained foaming lamination layer sheet, and it puts into a 
shaping heating oven furnace, After heating for 60 seconds so that the skin temperature of a 
foaming lamination layer sheet may be 145 **, plug forming was performed in 4.2 mm of metallic 
mold clearances using the metallic mold which carried out temperature control to 60 **, trimming 
and punching work were performed, and the Plastic solid for interior materials for automobile ceilings 
was acquired. The thickness of the foaming layer of the acquired Plastic solid was 4.0 mm. 
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[01 54]It heated on the same conditions and the secondary foaming lamination layer sheet in the free 
foaming state where plug forming is not performed was obtained. The thickness of the obtained 
secondary foaming lamination layer sheet was 5.7 mm (5.4 mm in thickness of a foaming layer). 
[0155]The cut body was equipped with the acquired Plastic solid for interior materials for 
automobile ceilings, and the mounting heat resistance test was done. 

[0156]The characteristic of said primary foaming layer and a Plastic solid and the result of having 
evaluated the expansion ratio, the cell diameter, and the rate of a closed cell after secondary 
foaming of a Plastic solid further are shown in Tables 2 and 3. 
[0157]The primary foaming sheet was obtained like example 7 Example 1. 

[0158]From a roll, with 5-m the speed for /, let out the obtained primary foaming sheet and 4.7% of 
a denaturation PPE system resinous principle, So that it may become 17.6% of a rubber composition 
to 95.3% of PS system resinous principle, and them 7.3% of denaturation PPE resin (A), Melting and 
kneading of 67.7% of PS resin (B) and 25.0% of a shock-proof improving agent (C) are done with an 
extrusion machine, The foaming lamination layer sheet which extruded to film state with the resin 
temperature of 265 ** using T dice, laminated the 250-micrometer-thick non-foaming layer for the 
250-micrometer-thick non-foaming layer on one side of a foaming layer or one side of ****** 
similarly, and laminated the non-foaming layer to both sides was obtained. The obtained foaming 
lamination layer sheet was cut. 

[0159]Next clamp the four quarters of the obtained foaming lamination layer sheet, and it puts into a 
shaping heating oven furnace, After heating for 60 seconds so that the skin temperature of a 
foaming lamination layer sheet may be 145 **, plug forming was performed in 4.2 mm of metallic 
mold clearances using the metallic mold which carried out temperature control to 60 **, trimming 
and punching work were performed, and the Plastic solid for interior materials for automobile ceilings 
was acquired. The thickness of the foaming layer of the acquired Plastic solid was 3.7 mm. 
[01 60]It heated on the same conditions and the secondary foaming lamination layer sheet in the free 
foaming state where plug forming is not performed was obtained. The thickness of the obtained 
secondary foaming lamination layer sheet was 5.6 mm (5.1 mm in thickness of a foaming layer). 
[0161]The cut body was equipped with the acquired Plastic solid for interior materials for 
automobile ceilings, and the mounting heat resistance test was done. 

[0162]The characteristic of said primary foaming layer and a Plastic solid and the result of having 
evaluated the expansion ratio, the cell diameter, and the rate of a closed cell after secondary 
foaming of a Plastic solid further are shown in Tables 2 and 3. 
[0163]The primary foaming sheet was obtained like example 8 Example 1. 

[01 6 4] Letting out the obtained primary foaming sheet with 5-m the speed for /from a roll. So that it 
may become 17.6% of a rubber composition to 7.0% of a PPE system resinous principle, 93.0% of PS 
system resinous principle, and them 10.8% of denaturation PPE resin (A), Melting and kneading of 
64.2% of PS resin (B) and 25.0% of a shock-proof improving agent (C) are done with an extrusion 
machine, The foaming lamination layer sheet which extruded to film state with the resin temperature 
of 275 ** using T dice, laminated the 250-micrometer-thick non-foaming layer for the 250- 
micrometer-thick non-foaming layer on one side of a foaming layer or one side of ****** similarly, 
and laminated the non-foaming layer to both sides was obtained. The obtained foaming lamination 
layer sheet was cut. 

[0165]Next clamp the four quarters of the obtained foaming lamination layer sheet, and it puts into a 
shaping heating oven furnace, After heating for 60 seconds so that the skin temperature of a 
foaming lamination layer sheet may be 145 **, plug forming was performed in 4.2 mm of metallic 
mold clearances using the metallic mold which carried out temperature control to 60 **, trimming 
and punching work were performed, and the Plastic solid for interior materials for automobile ceilings 
was acquired. The thickness of the foaming layer of the acquired Plastic solid was 3.7 mm. 
[0166] It heated on the same conditions and the secondary foaming lamination layer sheet in the free 
foaming state where plug forming is not performed was obtained. The thickness of the obtained 
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secondary foaming lamination layer sheet was 5.6 mm (5.1 mm in thickness of a foaming layer). 
[0167]The cut body was equipped with the acquired Plastic solid for interior materials for 
automobile ceilings, and the mounting heat resistance test was done. 

[0168]The characteristic of said primary foaming layer and a Plastic solid and the result of having 
evaluated the expansion ratio, the cell diameter, and the rate of a closed cell after secondary 
foaming of a Plastic solid further are shown in Tables 2 and 3. 
[0169]The primary foaming sheet was obtained like example 9 Example 3. 

[0170]From a roll, with 5-m the speed for /, let out the obtained primary foaming sheet and 4.7% of 
a denaturation PPE system resinous principle, So that it may become 17.6% of a rubber composition 
to 95.3% of PS system resinous principle, and them 7.3% of denaturation PPE resin (A), Melting and 
kneading of 67.7% of PS resin (B) and 25.0% of a shock-proof improving agent (C) are done with an 
extrusion machine, The foaming lamination layer sheet which extruded to film state with the resin 
temperature of 265 ** using T dice, laminated the 1 20-micrometer-thick non-foaming layer for the 
1 20-micrometer-thick non-foaming layer on one side of a foaming layer or one side of ****** 
similarly, and laminated the non-foaming layer to both sides was obtained. The obtained foaming 
lamination layer sheet was cut. 

[0171]Next clamp the four quarters of the obtained foaming lamination layer sheet, and it puts into a 
shaping heating oven furnace, After heating for 60 seconds so that the skin temperature of a 
foaming lamination layer sheet may be 145 **, plug forming was performed in 4.2 mm of metallic 
mold clearances using the metallic mold which carried out temperature control to 60 **, trimming 
and punching work were performed, and the Plastic solid for interior materials for automobile ceilings 
was acquired. The thickness of the foaming layer of the acquired Plastic solid was 4.0 mm. 
[0172] It heated on the same conditions and the secondary foaming lamination layer sheet in the free 
foaming state where plug forming is not performed was obtained. The thickness of the obtained 
secondary foaming lamination layer sheet was 5.5 mm (5.3 mm in thickness of a foaming layer). 
[0173]The cut body was equipped with the acquired Plastic solid for interior materials for 
automobile ceilings, and the mounting heat resistance test was done. 

[0174]The characteristic of said primary foaming layer and a Plastic solid and the result of having 
evaluated the expansion ratio, the cell diameter, and the rate of a closed cell after secondary 
foaming of a Plastic solid further are shown in Tables 2 and 3. 
[0175]The primary foaming sheet was obtained like example 10 Example 3. 

[0176]From a roll, with 5-m the speed for /, let out the obtained primary foaming sheet and 4.7% of 
a denaturation PPE system resinous principle, So that it may become 17.6% of a rubber composition 
to 95.3% of PS system resinous principle, and them 7.3% of denaturation PPE resin (A), Melting and 
kneading of 67.7% of PS resin (B) and 25.0% of a shock-proof improving agent (C) are done with an 
extrusion machine, The foaming lamination layer sheet which extruded to film state with the resin 
temperature of 265 ** using T dice, laminated the 250-micrometer-thick non-foaming layer for the 
250-micrometer-thick non-foaming layer on one side of a foaming layer or one side of ****** 
similarly, and laminated the non-foaming layer to both sides was obtained. The obtained foaming 
lamination layer sheet was cut. 

[0177]Next clamp the four quarters of the obtained foaming lamination layer sheet, and it puts into a 
shaping heating oven furnace, After heating for 60 seconds so that the skin temperature of a 
foaming lamination layer sheet may be 145 **, plug forming was performed in 4.2 mm of metallic 
mold clearances using the metallic mold which carried out temperature control to 60 **, trimming 
and punching work were performed, and the Plastic solid for interior materials for automobile ceilings 
was acquired. The thickness of the foaming layer of the acquired Plastic solid was 3.7 mm. 
[0178]It heated on the same conditions and the secondary foaming lamination layer sheet in the free 
foaming state where plug forming is not performed was obtained. The thickness of the obtained 
secondary foaming lamination layer sheet was 5.5 mm (5.0 mm in thickness of a foaming layer). 
[0179]The cut body was equipped with the acquired Plastic solid for interior materials for 
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automobile ceilings, and the mounting heat resistance test was done. 

[0180]The characteristic of said primary foaming layer and a Plastic solid and the result of having 
evaluated the expansion ratio, the cell diameter, and the rate of a closed cell after secondary 
foaming of a Plastic solid further are shown in Tables 2 and 3. 
[0181]The primary foaming sheet was obtained like example 11 Example 3. 

[0182]From a roll, with 5-m the speed for /, let out the obtained primary foaming sheet and 7.0% of 
a PPE system resinous principle, So that it may become 17.6% of a rubber composition to 93.0% of 
PS system resinous principle, and them 10.8% of denaturation PPE resin (A), Melting and kneading of 
64.2% of PS resin (B) and 25.0% of a shock-proof improving agent (C) are done with an extrusion 
machine, The foaming lamination layer sheet which extruded to film state with the resin temperature 
of 275 ** using T dice, laminated the 250-micrometer-thick non-foaming layer for the 250- 
micrometer-thick non-foaming layer on one side of a foaming layer or one side of ****** similarly, 
and laminated the non-foaming layer to both sides was obtained. The obtained foaming lamination 
layer sheet was cut. 

[0183]Next clamp the four quarters of the obtained foaming lamination layer sheet, and it puts into a 
shaping heating oven furnace, After heating for 60 seconds so that the skin temperature of a 
foaming lamination layer sheet may be 145 **, plug forming was performed in 4.2 mm of metallic 
mold clearances using the metallic mold which carried out temperature control to 60 **, trimming 
and punching work were performed, and the Plastic solid for interior materials for automobile ceilings 
was acquired. The thickness of the foaming layer of the acquired Plastic solid was 3.7 mm. 
[01 84]It heated on the same conditions and the secondary foaming lamination layer sheet in the free 
foaming state where plug forming is not performed was obtained. The thickness of the obtained 
secondary foaming lamination layer sheet was 5.5 mm (5.0 mm in thickness of a foaming layer). 
[0185]The cut body was equipped with the acquired Plastic solid for interior materials for 
automobile ceilings, and the mounting heat resistance test was done. 

[0186]The characteristic of said primary foaming layer and a Plastic solid and the result of having 
evaluated the expansion ratio, the cell diameter, and the rate of a closed cell after secondary 
foaming of a Plastic solid further are shown in Tables 2 and 3. 
[0187]The primary foaming sheet was obtained like example 12 Example 1. 

[0188]From a roll, with 5-m the speed for /, let out the obtained primary foaming sheet and 4.7% of 
a PPE system resinous principle, So that it may become 17.6% of a rubber composition to 95.3% of 
PS system resinous principle, and them 7.3% of denaturation PPE resin (A), Melting and the foaming 
lamination layer sheet which kneaded, extruded to film state with the resin temperature of 265 ** 
using T dice, laminated the 1 20-micrometer-thick non-foaming layer on one side of the foaming 
layer, and laminated the non-foaming layer on one side were obtained for 67.7% of PS resin (B), and 
25.0% of a shock-proof improving agent (C) with the extrusion machine. The obtained foaming 
lamination layer sheet was cut. 

[0189]Next clamp the four quarters of the obtained foaming lamination layer sheet, and it puts into a 
shaping heating oven furnace, After heating for 60 seconds so that the skin temperature of a 
foaming lamination layer sheet may be 145 **, plug forming was performed in 4.2 mm of metallic 
mold clearances using the metallic mold which carried out temperature control to 60 **, trimming 
and punching work were performed, and the Plastic solid for interior materials for automobile ceilings 
was acquired. The thickness of the foaming layer of the acquired Plastic solid was 4.1 mm. 
[0190]It heated on the same conditions and the secondary foaming lamination layer sheet in the free 
foaming state where plug forming is not performed was obtained. The thickness of the obtained 
secondary foaming lamination layer sheet was 5.7 mm (5.5 mm in thickness of a foaming layer). 
[0191]It equipped so that the non-foaming layer side of the acquired Plastic solid for interior 
materials for automobile ceilings might be on the interior-of-a-room side of a cut body, and the 
mounting heat resistance test was done. 

[0192]The characteristic of said primary foaming layer and a Plastic solid and the result of having 
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evaluated the expansion ratio, the cell diameter, and the rate of a closed cell after secondary 

foaming of a Plastic solid further are shown in Tables 2 and 3. 

[0193]The primary foaming sheet was obtained like example 13 Example 3. 

[01 9 4] Letting out the obtained primary foaming sheet with 5-m the speed for /from a roll. So that it 
may become 17.6% of a rubber composition to 7.0% of a PPE system resinous principle, 93.0% of PS 
system resinous principle, and them 10.8% of denaturation PPE resin (A), Melting and the foaming 
lamination layer sheet which kneaded, extruded to film state with the resin temperature of 275 ** 
using T dice, laminated the 250-micrometer-thick non-foaming layer on one side of the foaming 
layer, and laminated the non-foaming layer on one side were obtained for 64.2% of PS resin (B), and 
25.0% of a shock-proof improving agent (C) with the extrusion machine. The obtained foaming 
lamination layer sheet was cut. 

[0195]Next clamp the four quarters of the obtained foaming lamination layer sheet, and it puts into a 
shaping heating oven furnace, After heating for 60 seconds so that the skin temperature of a 
foaming lamination layer sheet may be 145 **, plug forming was performed in 4.2 mm of metallic 
mold clearances using the metallic mold which carried out temperature control to 60 **, trimming 
and punching work were performed, and the Plastic solid for interior materials for automobile ceilings 
was acquired. The thickness of the foaming layer of the acquired Plastic solid was 4.0 mm. 
[01 96]It heated on the same conditions and the secondary foaming lamination layer sheet in the free 
foaming state where plug forming is not performed was obtained. The thickness of the obtained 
secondary foaming lamination layer sheet was 5.6 mm (5.4 mm in thickness of a foaming layer). 
[01 97]It equipped so that the non-foaming layer side of the acquired Plastic solid for interior 
materials for automobile ceilings might be on the interior-of-a-room side of a cut body, and the 
mounting heat resistance test was done. 

[0198]The characteristic of said primary foaming layer and a Plastic solid and the result of having 
evaluated the expansion ratio, the cell diameter, and the rate of a closed cell after secondary 
foaming of a Plastic solid further are shown in Tables 2 and 3. 

[0199]The primary foaming sheet was obtained like comparative example 5 Example 3. 
[0200]From a roll, with 5-m the speed for /, let out the obtained primary foaming sheet and 42.6% of 
a PPE system resinous principle, So that it may become 6.4% of a rubber composition to 57.4% of PS 
system resinous principle, and them 72.7% of denaturation PPE resin (A), Melting and kneading of 
17.3% of PS resin (B) and 10.0% of a shock-proof improving agent (C) are done with an extrusion 
machine, The foaming lamination layer sheet which extruded to film state with the resin temperature 
of 300 ** using T dice, laminated the 80-micrometer-thick non-foaming layer for the 80- 
micrometer-thick non-foaming layer on one side of a foaming layer or one side of ****** similarly, 
and laminated the non-foaming layer to both sides was obtained. The obtained foaming lamination 
layer sheet was cut. 

[0201]Next clamp the four quarters of the obtained foaming lamination layer sheet, and it puts into a 
shaping heating oven furnace, After heating for 60 seconds so that the skin temperature of a 
foaming lamination layer sheet may be 145 **, plug forming was performed in 4.2 mm of metallic 
mold clearances using the metallic mold which carried out temperature control to 60 **, trimming 
and punching work were performed, and the Plastic solid for interior materials for automobile ceilings 
was acquired. The thickness of the foaming layer of the acquired Plastic solid was 4.1 mm. 
[0202]It heated on the same conditions and the secondary foaming lamination layer sheet in the free 
foaming state where plug forming is not performed was obtained. The thickness of the obtained 
secondary foaming lamination layer sheet was 5.8 mm (5.6 mm in thickness of a foaming layer). 
[0203]The cut body was equipped with the acquired Plastic solid for interior materials for 
automobile ceilings, and the mounting heat resistance test was done. 

[0204]The characteristic of said primary foaming layer and a Plastic solid and the result of having 
evaluated the expansion ratio, the cell diameter, and the rate of a closed cell after secondary 
foaming of a Plastic solid further are shown in Tables 2 and 3. 
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[0205]The primary foaming sheet was obtained like comparative example 6 Example 3. 
[0206]From a roll, with 5-m the speed for /, let out the obtained primary foaming sheet and 42.6% of 
a PPE system resinous principle, So that it may become 6.4% of a rubber composition to 57.4% of PS 
system resinous principle, and them 72.7% of denaturation PPE resin (A), Melting and kneading of 
17.3% of PS resin (B) and 10.0% of a shock-proof improving agent (C) are done with an extrusion 
machine, The foaming lamination layer sheet which extruded to film state with the resin temperature 
of 300 ** using T dice, laminated the 500-micrometer-thick non-foaming layer for the 500- 
micrometer-thick non-foaming layer on one side of a foaming layer or one side of ****** similarly, 
and laminated the non-foaming layer to both sides was obtained. The obtained foaming lamination 
layer sheet was cut. 

[0207]Next clamp the four quarters of the obtained foaming lamination layer sheet, and it puts into a 
shaping heating oven furnace, After heating for 60 seconds so that the skin temperature of a 
foaming lamination layer sheet may be 145 **, plug forming was performed in 4.2 mm of metallic 
mold clearances using the metallic mold which carried out temperature control to 60 **, trimming 
and punching work were performed, and the Plastic solid for interior materials for automobile ceilings 
was acquired. The thickness of the foaming layer of the acquired Plastic solid was 3.7 mm. 
[0208]It heated on the same conditions and the secondary foaming lamination layer sheet in the free 
foaming state where plug forming is not performed was obtained. The thickness of the obtained 
secondary foaming lamination layer sheet was 5.6 mm (4.6 mm in thickness of a foaming layer). 
[0209]The cut body was equipped with the acquired Plastic solid for interior materials for 
automobile ceilings, and the mounting heat resistance test was done. 

[0210]The characteristic of said primary foaming layer and a Plastic solid and the result of having 
evaluated the expansion ratio, the cell diameter, and the rate of a closed cell after secondary 
foaming of a Plastic solid further are shown in Tables 2 and 3. 
[0211] 
[Table 2] 
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## 


t** Vrt bori /t\ 

( W) 


i fe® 


(mm) 


(«) 


(96) 


(mm) 


(g/m2) 


i 


40 


2,6 


10 


85 


0.19 


240 


2 


40 


26 


10 


85 


0.19 


240 


3 


55 


2.0 


10 


87 


0.17 


240 


4 


55 


2.0 


10 


87 


0.17 


240 


5 


55 


2.0 


10 


87 


0.17 


240 


immi 


40 


2.6 


10 


85 


0.19 


240 


mm 2 


40 


2,6 


10 


85 


0.19 


240 




55 


2.0 


10 


87 


0.17 


240 
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40 


2.6 


10 


85 


0.19 


240 
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40 


2.6 


10 


85 


0.19 


240 
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40 
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10 
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0.19 


240 
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40 
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10 
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0.19 


240 


9 


55 


2.0 


10 


87 


0.17 


240 


10 


55 


2.0 


10 


87 


0.17 


240 


11 


55 


2,0 


10 


87 


0.17 


240 


12 


40 


2.6 


10 


85 


0,19 


240 


13 


55 


2.0 


10 


87 


0.17 


240 




55 


2.0 


10 


87 


0.17 


240 




55 
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10 


87 


0.17 


240 



[0212] 
[Table 3] 
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0.28 
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3 
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4.1 
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18 


0.31 


80 


1.0 


4 


4.4 


150 


its 
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4.0 


3.8 


18 


0.31 


78 
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5 


4,3 
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4.0 


3.8 


18 


0.31 


87 


1.5 
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- 




3.5 


3.5 


3.8 


3.8 


13 


0.34 


74 
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3.8 
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4.0 


3,8 


13 


0.34 
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55 


150 


>ts 


3.7 


3.5 


4,0 


3.8 


18 
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7 
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5.1 
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19 


0.32 


83 
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11 
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4.1 
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0.40 


75 


2.0 


tt*M5 


42.6 


80 


MS 


4.2 


4.1 


5.8 


5.6 


21 


0.42 


71 


5,0 




42.6 


500 


MS 


4.2 


3,7 


5.6 


4.6 


19 


0,32 


71 


6,5 



[0213]Compared with a comparative example, the mounting heat resistance test deformation 
maximum of an example which shows heat resistance is small, and the result of Table 3 shows 
excelling as a Plastic solid for interior materials for automobile ceiling material. Heat resistance is 
good even if it changes a foaming layer PPE ratio like Examples 2 and 3. Heat resistance is good 
only as for one side in arrangement of a non-foaming layer like Example 4. Heat resistance is good 
even if it changes a foaming layer PPE ratio and the thickness of a non-foaming layer like Examples 
6, 7, 8, and 9. And heat resistance equivalent to a non-foaming layer double-sided laminate-molding 
object is obtained by arranging the one side laminate-molding object of a non-foaming layer to the 
interior-of-a-room side. 
[0214] 

[Effect of the InventionjAs for the foaming lamination layer sheet for automotive interior materials 
of this invention, heat resistance is improved. 

And the characteristics, such as a moldability, dimensional stability, shock resistance, insulation, and 
adiathermancy, are good, and can manufacture lightweight and easily. 

[0215]Heat resistance is improved and, moreover, the Plastic solid for automotive interior materials 
manufactured from the foaming lamination layer sheet for automotive interior materials of this 
invention is a Plastic solid whose characteristics, such as dimensional stability, thermal shock 
resistance, insulation, and adiathermancy, are good and lightweight. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a partial notch explanatory view for explaining the state where the car was equipped 
with the Plastic solid for interior materials for automobile ceilings. 

[Drawing 2] It is a flat-surface explanatory view of an example of the Plastic solid for interior 
materials for automobile ceilings which performed trimming processing. 
[Description of Notations] 

1 The Plastic solid for interior materials for automobile ceilings 

2 Assist grip attaching hole 

3 Sun visor attaching hole 

4 Room mirror attaching hole 

5 Tonneau-light attaching hole 
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[Drawing 1] 

1 




[Drawing 2] 

i 
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